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Optek Technology, Inc. is the world’s leading manufacturer of standard and custom 
sensing solutions using infrared and magnetic sensors. 


Engineering 


For over 25 years, we have built our success upon a customer oriented team committed 
to technical leadership. Our engineers are the industry’s most experienced and 
innovative. We manufacture three styles of product: 


e Standard Components 
- As described in this catalog. 


e Special Components 
- Electrical or mechanical variations of our standard components. 


e Custom Sensor Systems 


- Weare the industry experts, from concept and design to final assembly of fully 
custom sensors, using infrared or hall effect technologies. 


Quality/Reliability 


Quality and reliability are designed-in at Optek from the initial product concept. At 
Optek we are committed and dedicated to being the Quality Leader in the markets we 
serve. Our internal program is known as Excellence Through Quality. 


This program includes not only manufacturing but all facets of the Optek organization. 


In short, Excellence Through Quality requires the participation of the total company 
doing its very best to recognize and achieve customer requirements. 


Optek is dedicated to delivering defect free, 
competitive products and services, on-time, to 
meet the requirements of our customers. 
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Total Vertical Integration 


Optek is a highly vertically integrated sensor and component manufacturer. Vertical 
integration assures complete control of the total manufacturing cycle. Furthermore, 
vertical integration allows customization for application specific sensors from concept 
and design to final assembly and test. 


Concept and Design 

Wafer Fabrication 

Discrete Component Manufacturing 
Tooling and Plastic Manufacturing 
Printed Circuit Board Fabrication 
Wire and Cable Manufacturing 
Final Assembly and Test 


eo @ 8@ 8e@ 8® 8 ® 


The entire product line is designed to provide the product you need to satisfy your most 
demanding requirements. Optek has the industries’ broadest line of standard 
components plus the capability to customize the components to individual needs. 


We invite you to join the growing number of satisfied customers using Optek 
sensors, Fiber Optic components and Military Processed components. 


To find out more about Optek products and solutions, or for technical assistance, 
call our technical sales department at: 


214-323-2200 
214-323-2396 (FAX) 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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PRODUCT SELECTION GUIDE (Sp), OPTEK 
- DISCRETE COMPONENTS | 


PART NUMBER DESCRIPTION 

OP1XX GaAs INFRARED LIGHT EMITTING DIODE 
OP2XX GaAlAs INFRARED LIGHT EMITTING DIODE 
OP3XX | PHOTODARLINGTON 

OP5XX PHOTOSENSOR 


OPL5XX PHOTOLOGIC™ SENSOR 
OP6XX PHOTOTRANSISTOR 
OP8XX PHOTOSENSOR 
OPL8XX __._ PHOTOLOGIC™ SENSOR 
OP9XX-— ‘PHOTODIODE 


OPSXXX EMITTER AND SENSOR MATCHED PAIR” 
OPXXXX SPECIAL OR CUSTOM DISCRETE OPTOELECTRONIC COMPONENT 


OHNXXXX HALL EFFECT SENSOR 
OHSXXXX | HALL EFFECT SENSOR (HIGH TEMPERATURE) 
OHDXXXX SPECIAL OR CUSTOM HALL EFFECT DISCRETE 


OPCXXXX CHIPS SUFFIX TP (SAWN ON TAPE) 
SUFFIX WP (WAFFLE PACK) 
| SUFFIX vP (VIALS) — 
MILITARY HALLEFFECT 


ASSEMBLIES 


OHBXXXX HALL EFFECT ASSEMBLY | 

OPB6XX LOW-COST REFLECTIVE, TRANSMISSIVE, AND FLAG SWITCHES 
OPB7XX REFLECTIVE OBJECT SENSOR © 

OPB8XX SLOTTED OPTICAL SWITCHES, PHOTOTRANSISTOR OUTPUT 
OPB9XX SLOTTED OPTICAL SWITCHES, PHOTOLOGIC™ OUTPUT 
OPBXXXX OPTICAL SWITCH, SPECIAL OR CUSTOM PACKAGE 


OPF1XXX FIBER OPTIC TRANSMITTER 
OPF2XXX FIBER OPTIC RECEIVER 
OPF3XX FIBER OPTIC LED 

OPF4XX FIBER OPTIC SENSOR 


OMFXXX MILITARY FIBER OPTIC LED OR SENSOR 
OPIXXX OPTICALLY COUPLED ISOLATOR 


SURFACE MOUNT 


HOCXXX | SURFACE MOUNT OPTOCOUPLER 
HCTXXX SURFACE MOUNT TRANSISTOR 


HDCXXX SURFACE MOUNT LOGIC OPTOCOUPLER 


OPRXXXX . HYBRID OPTICAL ASSEMBLY | | ; | 
Optek Technology, Inc. 1215 W. Crosby Road _ Carroliton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | 
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Infrared-Light Emitting Diodes (IRED’s) ), OPTEK 


Part Case Type Output Power Ee(apt) Test Beam Page = 
No. Style (mW/cm’) Conditions Angle No. 65, 
Min Max Ir(mA) (Deg.) BOS 
a) 
OP123 Pill, lensed GaAs 0.4 BA 50 24 2-4 oF 
OP 124 Pill, lensed GaAs 1.0 — 50 24 2-4 
OP130 TO-46, lensed GaAs 1.0° — 100 18 2-6 
OP130W TO-46 GaAs 1.0* — 100 50 2-8 
OP131 TO-46, lensed GaAs 3.0* — 100 18 2-6 
OP131W TO-46 GaAs 3.0* — 100 50 2-8 
OP132 TO-46, lensed GaAs 4.0* — 100 18 2-6 
OP132W TO-46 GaAs 4.0* — 100 50 2-8 
OP133 TO-46, lensed GaAs 5.0* — 100 18 2-6 
OP133W TO-46 GaAs 5.0* — 100 50 2-8 | 
OP140A Plastic lateral GaAs 0.4 — 20 40 2-10 
OP140B Plastic lateral GaAs 0.3 0.55 20 40 2-10 
OP140C Piastic lateral GaAs 0.2 0.4 20 40 2-10 
OP140D Plastic lateral GaAs 0.1 — 20 40 2-10 
OP145A Plastic lateral GaAs 0.4 — 20 40 2-12 
OP145B Plastic lateral GaAs 0.3 0.55 20 40 2-12 
OP145C Plastic lateral GaAs 0.2 0.4 20 40 2-12 
OP145D Plastic lateral GaAs 0.1 — 20 40 2-12 
OP163A Plastic T-1 | GaAs 1.4 — 20 18 2-14 
OP163B Plastic T-1 GaAs 1.4 2.20 20 18 2-14 
OP163C Plastic T-1 GaAs 0.85 1.60 20 18 2-14 
OP163D Plastic T-1 GaAs 0.28 —— 20 18 2-14 
OP164A Plastic T-1 GaAs 1.4 — 20 18 2-16 
OP164B Plastic T-1 GaAs 1.4 2.20 20 18 2-16 
OP164C Plastic T-1 GaAs 0.85 1.60 20 18 2-16 
OP164D Plastic T-1 GaAs 0.28 — 20 18 2-16 
OP165A Plastic T-1 GaAs 1.95 3.70 20 18 2-18 
OP165D Plastic T-1 GaAs 1.40 — 20 18 2-18 
OP165W Plastic T-1 GaAs 0.5* — 20 90 2-20 
OP166A Plastic T-1 GaAs 1.95 3.70 20 18 2-22 
OP166D Plastic T-1 GaAs 1.40 — 20 18 2-22 
OP166W Plastic T-1 GaAs 0.5* — 20 90 2-24 
OP168FA Plastic end-looker GaAs 0.48 — 20 104 2-26 
OP168FB Plastic end-looker GaAs 0.43 0.73 20 104 2-26 
OP168FC Plastic end-looker GaAs 0.27 — 20 104 2-26 
OP169A Plastic end-looker GaAs 0.180 — 20 46 2-28 
OP169B Plastic end-looker GaAs 0.108 0.220 20 46 2-28 
OP169C Plastic end-looker GaAs 0.027 — 20 46 2-28 
OP223 Pill, lensed GaAlAs 1.0 — 50 24 2-30 
OP224 Pill, lensed GaAlAs 3.5 — 50 24 2-30 
- |OP231 TO-46, lensed GaAlAs 1.5 — 100 18 2-32 
|OP231W TO-46 GaAlAs 1.5 — 100 50 2-34 
OP232 TO-46, lensed GaAlAs 2.0 6.0 100 18 2-32 
OP232W TO-46 GaAlAs 3.5 7.0 100 50 2-34 
OP233 TO-46, lensed GaAlAs 3.0 — 100 18 2-32 
*mW 


Wavelength at peak emission is GaAs = 935nm, GaAlAs = 890nm 
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Infrared-Light Emitting Diodes (IRED’s)(cont) | a ae , (Gp). OPTEK 
Part Case Type =-_ Output PowerEaapr) —_—siTest Beam C 


No. Style | | (mW/cm?) Conditions Angle 
| a _ ir Max IF(mA) (Deg.) 

OP240A Plastic lateral GaAlAs 0.60 — 20 40 2-36 
OP240B Plastic lateral GaAlAs 0.40 1.20 20 40 2-36 
OP240C Plastic lateral GaAlAs 0.20 0.86 20 40 2-36 
OP240D Plastic lateral GaAlAs 0.05 | _ 20 40. 2-36 
OP245A Plastic lateral GaAlAs 0.60 — 20 40 _ 2-38 
OP245B Plastic lateral GaAlAs 0.40 1.20 20 40 2-38 
OP245C Plastic lateral GaAlAs 0.20 0.86 | 20 40 2-38 
OP245D Plastic lateral GaAlAs 0.05 — 20 40 2-38 
OP265A Plastic T-1 GaAlAs 2.70 _ 20 18 2-40 
OP265B Plastic T-1 GaAlAs 1.65 4,70 20 18 2-40 
OP265C Plastic T-1 GaAlAs 0.54 3.30 20 18 2-40 
OP265D Plastic T-1 GaAlAs _——0..54 — 20 18 2-40 
OP265W Plastic T-1 GaAlAs 1.0* — 20 90 2-42 
OP266A Plastic T-1 GaAlAs 2.70 — 20 18 2-44 
OP266B Plastic T-1 GaAlAs 1.65 4.70 20 18 2-44 

| OP266C Plastic T-1 GaAlAs 0.54 3.30 20 18 2-44 
OP266D Plastic T-1 GaAlAs ~—_—0..54 — 20 18 2-44 
OP266W Plastic T-1 GaAlAs 1.0* — 20 90 2-46 
OP268FA Plasticend-looker GaAlAs 0.64 — 20 104 2-48 
OP268FB_ SC Plastic end-looker § GaAlAs 0.45 0.99 20 104 2-48 © 
OP268FC Plastic end-looker GaAlAs 0.36 — 20 104 2-48 
OP269A Plastic end-looker GaAlAs 0.58 | — 20 46 2-50 
OP269B Plastic end-looker GaAlAs 0.42 0.82 20 46 2-50 
OP269C Plastic end-looker § GaAlAs 0.34 = 20 46 2-50 | 
OP290A Plastic T- 1 3/4 GaAlAs 210 — 1500 50 2-52 
OP290B Plastic T- 1 3/4 GaAlAs 180 300 1500 50 2-52 
OP290C Plastic T- 1 3/4 GaAlAs 150 — 1500 50 2-52 — 
OP291A Plastic T- 1 3/4 GaAlAs 16.0 — 100 50 2-52 
OP291B Plastic T- 1 3/4 GaAlAs 13.0 26.0 100 50 2-52 
OP291C Plastic T- 1 3/4 GaAlAs 10.0 —_ 100 50 2-52 
OP292A Plastic T- 1 3/4 GaAlAs 2.7 —_— 20 50 2-52 
OP292B Plastic T- 1 3/4 GaAlAs 2.2 4.4 20 50 2-52 
OP292C Plastic T- 1 3/4 GaAlAs 1.7 _ 20 50 2-52 
OP293A Plastic TO-18 GaAlAs 16.0 ~ 100 - 60 2-56 
OP293B Plastic TO-18 GaAlAs 13.0 26.0 100 60 | 2-56 
OP293C Plastic TO-18 GaAlAs 10.0 — 100 60 2-56 
OP294 Plastic T-1 3/4 GaAlAs 0.5 1.5 5 50 2-60 
OP295A Plastic T-1 3/4 GaAlAs 44.0 — 1500 20 2-62 
OP295B Plastic T-1 3/4 GaAlAs 33.0 77.0 1500 - 20. 2-62 
OP295C Plastic T-1 3/4 GaAlAs . 22.0 — 1500 20 | 2-62 
OP296A Plastic T-1 3/4 GaAlAs 3.6 — 100 20 2-62 
OP296B Plastic T-1 3/4 . GaAlAs 2.6 6.6 100 20 2-62 


OP296C Plastic T-1 3/4 GaAlAs _——‘1.6 , — — 100 | 20 2-62 . 


* 


Ww 
Wavelength at peak emission is GaAs = 935nm, GaAlAs = 890nm 


Optek Technology, Inc. 1215 W. Crosby Road —_ Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
1-4 


Infrared-Light Emitting Diodes (IRED’s)(cont) (), OPTEK 


Type Output Power Eecapt) Test 


(mW/cm*) Conditions Angle 
i I-(mA) (Deg.) 


Plastic T-1 3/4 GaAlAs 
Plastic T-1 3/4 GaAlAs 
Plastic T-1 3/4 GaAlAs 


Plastic TO-18 GaAlAs 
Plastic TO-18 GaAlAs 
Plastic TO-18 GaAlAs 


Plastic T-1 3/4 GaAlAs 


*mW 
Wavelength at peak emission is GaAs = 935nm, GaAlAs = 890nm 
Consult product catalog for full test and electrical specifications 


Photosensors 


Light Current Test Beam 
Conditions Angle 
VcE Ee(mW/cm’) (Deg.) 


Pill, lensed 
Pill, lensed 
Pill, lensed 


Pill, lensed 
Pill, lensed 
Pill, lensed 


Plastic T-1 
Plastic T-1 
Plastic T-1 
Plastic T-1 
Plastic T-1 


Plastic T-1 
Plastic T-1 
Plastic T-1 
Plastic T-1 
Plastic T-1 


Plastic end-looker 
Plastic end-looker 
OP508FC Plastic end-looker 


OP509A Plastic end-looker 
OP509B Plastic end-looker 
| OP509C Plastic end-looker 


OP535A") Plastic T-1 
OP535B Plastic T-1 
OP535C Plastic T-1 


(1) Photodarlington 

(2) Photodiode 

All others are phototransistors 

Part numbers with “SL” suffix are tested using Tungsten light source @ 2870K 
Ail others are tested with an infrared LED light source 
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Photosensors (cont) 


Case Light Current __ ‘Test 
Style Ic(on) (mA) Conditions 
— Min Vce Ee(mWicm’) = (Deg.) 

OP538FA") Plastic end-looker 6.8 = 5.0 0.50 120 3-20 
OP538FB") Plastic end-looker 2.3 20.5 5.0 0.50 120 3-20 
OP538FC") Plastic end-looker 1.1 — 5.0 0.50 120 3-20 
OP550A Plastic lateral 2.55 —_ 5.0 1.0 60 3-22 
OP550B Plastic lateral 1.30 4.70 5.0 1.0 60 3-22 
OP550C Plastic lateral 0.25 2.40 5.0 1.0 60 3-22 
| OP550D Plastic lateral 0.25 _ 5.0 1.0 60 3-22 
OP555A Plastic lateral 2.55. — 5.0 1.0 60 3-24 
OP555B Plastic lateral 1.30 4.70 5.0 1.0 60 3-24 
OP555C Plastic lateral 0.25 2.40 5.0 1.0 60 3-24 
OP555D Plastic lateral 0.25 — 5.0 1.0 60 3-24 
OP560A") _—Plastic lateral 6.6 2.0 0.1 60 3-26 
ops560B") _ Plastic lateral 3.3 9.8 2.0 0.1 60 3-26 
ops60c") Plastic lateral 1.1 2.0 0.1 60 3-26 
OP565A"") Plastic lateral 6.6 2.0 0.1 60 3-28 
OP565B") Plastic lateral 3.3 9.8 2.0 0.1 60 3-28 
opse6sc™) Plastic lateral 1.4 2.0 0.1 60 3-28 
OP593A Plastic TO-18 3.0 5.0 1.7 130 3-30 
OP593B Plastic TO-18 2.0 4.0 5.0 1.7 130 3-30 

|OP593C Plastic TO-18 1.0 5.0 1.7 130 3-30 
OP598A Plastic TO-18 7.5 5.0 1.7 25 3-30 
OP598B Plastic TO-18 5.0 10.0 5.0 1.7 25 3-30 
OP598C Plastic TO-18 2.5 5.0 1.7 25 3-30 
OP599A Plastic T 1 3/4 2.35 — 5.0 0.25 20 3-34 
OP599B Plastic T 1 3/4 1.20 3.85 5.0 0.25 20 3-34 
OP599C Plastic T 1 3/4 0.40 1.95 5.0 0.25 20 3-34 
OP599D Plastic T 1 3/4 0.20 5.0 0.25 20 3-34 
OP600A Pill, lensed 1.2 5.0 2.5 35 3-36 
OP600B Pill, lensed 0.6 1.8 5.0 2.5 35 3-36 
OP600C Pill, lensed 0.3 5.0 2.5 35 3-36 
OP641SL Pill, lensed 0.5 3.0 5.0 20.0 35 3-38 
OP642SL Pill, lensed 2.0 5.0 5.0 20.0 35 3-38 
OP643SL Pill, lensed 4.0 8.0 5.0 20.0 35 3-38 
OP644SL Pill, lensed - 7.0 22.0 5.0 20.0 35 3-38 
OP800A TO-18, lensed 3.60 — 5.0 0.5 25 3-40 
OP800B TO-18, lensed 1.80 5.40 5.0 0.5 25 3-40 
OP800C TO-18, lensed 0.90 3.60 5.0 0.5 25 3-40 
OP800D TO-18, lensed 0.45 — 5.0 0.5 25 3-40 
OP800SL TO-18, lensed 0.5 — 5.0 5.0 25 3-42 
OP800WSL TO-18 0.3 —_ 5.0 5.0 75 3-44 

J OP801SL TO-18, lensed 0.5 3.0 5.0 5.0 25 3-42 
OP801WSL TO-18 0.5 3.0 5.0 5.0 75 3-44 
OP802SL TO-18, lensed 2.0 5.0 5.0 5.0 25 3-42 
OP802WSL___TO-18 | 2.5 — 5.0 5.0 75 3-44 
(1) Photodarlington 

(2) Photodiode 

All others are phototransistors 

Part numbers with “SL” suffix are tested using Tungsten light source @ 2870K 

All others are tested with an infrared LED light source 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 . 


1-6 


Photosensors (cont) 


Part Case 
No. Style 


OP803SL 
OP804SL 


TO-18, lensed 
TO-18, lensed 
OP805SL TO-18, lensed 
op8s30S_L") TO-18, lensed 
OP830WSL") TO-18 


OP900SL2 Pill, lensed 
OP913SL° TO-5, lensed 
OP913WSL®) TO-5 


(1) Photodarlington 
(2) Photodiode 
All others are phototransistors 


Light Current 
Icon) (MA) 


Test 
Conditions 
VcE Ee(mW/cm?) 


5.0 


(Deg.) 


Part numbers with “SL” suffix are tested using Tungsten light source @ 2870K 
All others are tested with an infrared LED light source 


Photologic™ Sensors 


Case 
Style 


OPL550 
OPL550A 
OPL550B 


OPL550-OC 
OPL550-OCA 
OPL550-OCB 


OPL551 
OPL551A 
OPL551B 


OPL551-OC 
OPL551-OCA 
OPL551-OCB 


OPL560 
OPL560A 
OPL560B 


OPL560-OC 
OPL560-OCA 
OPL560-OCB 


OPL561 
OPL561A 
OPL561B 


| OPL561-OC 
OPL561-OCA 
OPL561-OCB 


OPL562 
OPL562A 
OPL562B 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 


_. Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


0.25 
0.25 
0.65 


0.25 
0.25 
0.65 


0.25 
0.25 
0.65 


0.25 
0.25 
0.65 


0.09 
0.09 
0.18 


0.09 
0.09 
0.18 
0.09 
0.09 
0.18 


0.09 
0.09 
0.18 


0.025 
0.025 
0.070 


Positive Threshold Irradiance* 
Eel(+) (mW/cm? ) 


Max 


Output 
Circuit 


Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 


Open-Collector Buffer 
Open-Collector Buffer 
Open-Collector Buffer 


Totem-Pole Inverter 
Totem-Pole Inverter 
Totem-Pole Inverter 


Open-Collector Inverter 
Open-Collector Inverter 
Open-Collector Inverter 


Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 


Open-Collector Buffer 
Open-Collector Buffer 
Open-Collector Buffer 


Totem-Pole Inverter 
Totem-Pole Inverter 
Totem-Pole Inverter 


Open-Collector Inverter 
Open-Collector Inverter 
Open-Collector Inverter 


Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 


* i =935nm Note: The OPL560 & OPL810 series include a voltage regulator allowing operating voltages from 4.5 to 16.0 volts. 


Optek Technology, Inc. 


1215 W. Crosby Road 


' Carrollton, Texas 75006 
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Photologic™ Sensors (cont) 
_ Case Positive Threshold Irradiance* Output 
Style EeT(+) (mWicm?) == —_—_—sCirrcuit 
Min Max | 


Open-Collector Buffer 
— Open-Collector Buffer 
Open-Collector Buffer 


Plastic lateral 
OPL562-OCA Plastic lateral 
OPL562-OCB Plastic lateral 


OPL563 Plastic lateral 
OPL563A Plastic lateral 
OPL563B Plastic lateral 


OPL563-OC 


OPL562-OC 


Totem-Pole Inverter 
Totem-Pole Inverter 
Totem-Pole Inverter 


Open-Collector Inverter 
Open-Collector Inverter 
Open-Collector Inverter 
Dual Channel | 


Plastic lateral 
OPL563-OCA Plastic lateral 
OPL563-OCB Plastic lateral 
OPL583 Plastic lateral 


OPL800 
OPL800-OC 
OPL801 
OPL801-OC 


OPL810. 
OPL810-OC 
OPL811 


TO-18, lensed 
TO-18, lensed 
TO-18, lensed 
TO-18, lensed 


TO-18, lensed 
TO-18, lensed 
TO-18, lensed 


Totem-Pole Buffer 
Open-Collector Buffer 
Totem-Pole Inverter 
Open-Collector Inverter 


Totem-Pole Buffer 
Open-Collector Buffer 
Totem-Pole Inverter 


Open-Collector Inverter _ 


Totem-Pole Buffer 
Open-Collector Buffer 
Totem-Pole Inverter 
Open-Collector Inverter 


OPL811-OC TO-18, lensed 


OPL812 TO-18, lensed 
OPL812-OC TO-18, lensed 
OPL813 TO-18, lensed 
OPL813-OC TO-18, lensed 


* 4; =935nm Note: The OPL560 & OPL810 series include a voltage regulator allowing operating voltages from 4.5 to 16.0 volts. 


Emitter and Photosensor Matched Pairs 
Light Current — Test Conditions 
____!c(onyMA VcE IF 
i (mA) 
Plastic T-1 
Plastic T-1 
Plastic T-1 


Plastic lateral 
Plastic lateral 


Plastic lateral 


Plastic lateral 
Plastic lateral 
Plastic lateral 


Plastic lateral 
Plastic lateral 
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Optically Coupled Isolators (), OPTEK 


Isolation 
kVDC 


PRODUCT 
SELECTION 
GUIDE 


Plastic Axial 12.5 
Plastic Axial 25.0 
Plastic Axial 50.0 
Plastic Axial 100.0 
Plastic Axial 50.0 


Hermetic Axial 20.0 

Hermetic Axial 50.0 

Hermetic Axial Buffer, Totem Pole 
Hermetic Axial | Buffer, Open-Collector 
Hermetic Axial Inverter, Totem-Pole 
Hermetic Axial Inverter, Open-Collector 


Plastic Axial 12.5 — 
Plastic Axial 25.0 _ 
Plastic Axial 50.0 125 
Plastic Axial 100.0 — 
Custom Dip ~ High Speed Photologic 


Hermetic Axial 10.0 
Hermetic Axial 25.0 


Custom Dip 20.0 
Custom Dip 100.0 
Custom Dip 200.0 
Custom Dip 400.0 


Output Rise Page 
Time (ns) No. | 


Plastic Dip 
Plastic Dip 
Plastic Dip 
Plastic Dip 


Hermetic TO-46 
SMA 
oT?) 
Hermetic TO-46 
SMA 


st) 
Plastic TO-46 
SMA 
st?) 


Plastic TO-46 
SMA 
st?) 


Plastic TO-46 
SMA 
sT®) 


(1) mV/uW 
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Fiber Optics (850nm) Light Emitting Diodes 
_ Radiant Output 


Test Conditions 
IF (MA) 


Output Rise 
Time (ns) 


Power (iW) 


OPF1402 Plastic Dip -19.0dBm -16.0dBm 60 (62.5umcore) 4.0 8-4 
OPF 1404 Plastic Dip -15.0 dBm -12.0 dBm 60 (62.5um core) 4.0 8-4 
{OPF1412 Plastic Dip -19.0 dBm -16.0 dBm 60 (62.5um core) 4.0 8-4 
OPF1414 Plastic Dip -15.0 dBm -12.0 dBm 60 (62.5umcore) 4.0 8-4 
OPF320A Hermetic TO-46 15.0 19.0 100 (50 um core) 6.0 8-10 
OPF320B Hermetic TO-46 10.0 12.5 100 (50umcore) — 6.0 8-10 
OPF320C Hermetic TO-46 5.0 7.5 100 (50 um core) ——~—-«6.0 8-10 — 
OPF321A SMA 15.0 19.0 ' 100 (50 um core) - 6.0 8-12 
OPF321B SMA 10.0 12.5 100 (50 um core) 6.0 8-12 
OPF321C SMA 5.0 7.5 100 (50 um core) 6.0 8-12 
OPF322A sT?) 15.0 19.0 100 (50umcore) 6.0 8-14 
OPF322B ST?) 10.0 12.5 100 (50 um core) 6.0 8-14 
OPF322C sTe) 5.0 75 100 (50 um core) 6.0 8-14 
OPF340A Hermetic TO-46 20.0 25.0 | 100 (50 um core) 4.5 8-16 
‘OPF340B Hermetic TO-46 15.0 18.0 100 (50 um core) 4.5 8-16 
OPF340C Hermetic TO-46 10.0 12.5 100 (50 um core) ~—64S 8-16 
OPF340D Hermetic TO-46 5.0 7.5 100 (50 um core) 4.5 8-16 
OPF341A SMA 20.0 25.0 100 (50 um core) 4.5 8-18 
OPF341B SMA. 15.0 18.0 100 (50 um core) 4.5 — 8-18 
OPF341C | SMA 10.0 12.5 100 (50 um core) 4.5 8-18 
OPF341D SMA 5.0 75 100 (50 um core) 45 8-18 
OPF342A sTe) 20.0 25.0 100 (50 um core) 4.5 8-20 
-|OPF342B gT® 15.0 18.0 100 (50 um core) 4.5 8-20 
OPF342C  ~— ST?! 10.0 125 — 100 (50 um core) 4.5 8-20 
OPF342D ST?) 5.0 7.5 100 (50 um core) 4.5 8-20 
OPF3454 —— Hermetic TO-46 20.0 25.0 100 (50 ym core) 3.5 8-22 
OPF345B Hermetic TO-46 15.0 18.0 100 (50 um core) 3.5 8-22 
OPF345C Hermetic TO-46 10.0 12.5 100 (50 um core) 3.5 8-22 
OPF345D Hermetic TO-46 5.0 7.5 100 (50 um core) - 3.5 8-22 
OPF346A Ss SMA 20.0 25.0 100 (50 um core) 3.5 8-24 
OPF346B SMA 15.0 18.0 100 (50 um core) 3.5 8-24 
OPF346C SMA 10.0 12.5 100 (50 um core) 3.5 8-24 
OPF346D SMA 5.0 7.5 100 (50 um core) 3.5 8-24 
OPF347A st?) 20.0 25.0 100 (50 um core) 3.5 8-26 
OPF347B sT®) 15.0 18.0 100 (50 um core) 3.5 8-26 
OPF347C st?) 10.0 12.5 100 (50 um core) 3.5 8-26 
OPF347D ST?) 5.0 7.5 100 (50 um core) 3.5 8-26 
OPF370A Plastic TO-46 25.0 29.0 100 (50 um core) 6.0 8-28 
OPF370B — Plastic TO-46 15.0 19.0 100 (50 um core) 6.0 8-28 
OPF370C Plastic TO-46 10.0 12.5 100 (50 um core) 6.0 8-28 
OPF370D _Pilastic TO-46 5.0 7.5 100 (50 um core) 6.0 8-28 


(2) ST is a registered trademark of AT&T 
(3) Fiber Optic components tested with graded index fiber 50M core: NA = 0.20 


Optek Technology, Inc. 
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Test Conditions Output Rise 
Power (iW) IF (mA) Time (ns) 
Mi Typ 


GUIDE 


za 
OO 
EP on 
an 
eo 
eat ds 


(50 um core) 
(50 um core) 
(50 um core) 
(50 um core) 


(50 um core) 
(50 um core) 
(50 um core) 
(50 wm core) 


Plastic TO-46 (50 wm core) 
Plastic TO-46 (50 um core) 
Plastic TO-46 (50 um core) 
Plastic TO-46 (50 um core) 


(50 um core) 
(50 um core) 
(50 um core) 
(50 um core) 


(50 um core) 
(50 uum core) 
(50 um core) 
(50 um core) 


Plastic TO-46 —- 20. (50 um core) 
Plastic TO-46 (50 um core) 
Plastic TO-46 (50 um core) 
Plastic TO-46 (50 um core) 


(50 uum core) 
(50 um core) 
(50 wm core) 
(50 um core) 


(50 um core) 
(50 um core) 
(50 um core) 
(50 um core) 


(2) ST is a registered trademark of AT&T 
(3) Fiber Optic components tested with graded index fiber 50M core: NA = 0.20 
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Hybrid Assemblies | . fe. ).op TEK 


Infrared Emitting Diodes 


Part Type Output Power Test Conditions Case 
Ir (MA) Style 


GaAlAs 350 wW (min) | 20 Surface Mount 


Phototransistor 


Part Light | Test Conditions | Case 
No. Current VcE Ee Style , No. 
| (V) (mW/cm?) 


36 LA (min) 5 15 Surface Mount 9-23 


Photodiodes 


~ Responsivity Test Conditions 
(A/W) de (uW) 


OPR2100 ; Surface Mount 
OPR5910 ; Surface Mount 
OPR5911 ; ; Surface Mount 
1|OPR5913 | Surface Mount 


OPR5915 . Surface Mount 
OPR5925 ; : Surface Mount 
OPR5929 : : Surface Mount 


Optical Comparator Arrays 


Part Icc (max) 
No. 


OPR5001B | Surface Mount 
OPR5002B 3 Surface Mount 
OPR5003B . Surface Mount 


~ Test Conditions 
| IF (mA) Vce (V) Style 


100 LA (min) 20 5 Surface Mount 9-20 | 


OHog0u" 0 90 180 -100 65 100 10 25 100 PlasticLateral 10-4 
OH180U") 70 180 290 0 140 230 20 40 120 PlasticLateral 10-6 
OH360U") 235 300 465 120 235 325 30 65 200 PlasticLateral 10-8 
OHN3013U"”) 300 450 25 235 30 65 Plastic Lateral 10-10 
OHN3019U") 300 500 125 235 50 ~=««65 Plastic Lateral 10-12 
OHS3019U"”) 300 500 125 235 50 «65 Plastic Lateral 10-12] 

| OHN3020U") 230 350 50 180 20 50 Plastic Lateral 10-14] 
OHS3020U"”) 930 350 50 180 20 50 Plastic Lateral 10-14 
(1) Ta = 25°C 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Hallogic™ Hall Effect Sensors (cont) (S)), OPTEK 


Operate Point 


Release Point Hysteresis Case 
No. Gauss Gauss Gauss Style 
Min Typ Max Min Typ Max Min Typ Max 


OHN3030U") 205 250 0 160 20 45 Plastic Lateral 
OHS3030U") 205 250 0 160 20 45 Plastic Lateral 
OHN3040U"") 150 200 50 115 20 35 Plastic Lateral 
OHS3040U") 150 200 50 115 20 «35 Plastic Lateral 


OHN3075U"”) 50 100 250 -250 -100 -50 100 200 500 Plastic Lateral 
OHS3075U") 50 100 250 -250 -100 -50 100 200 500 Plastic Lateral 
OHN3113U (2) 510 20 10 Plastic Lateral 10-22 


OHN3119U?) 100 545 50 495 50 Plastic Lateral 10-24 
OHS3119U®) 45 575 25 555 20 Plastic Lateral 10-24 
OHN3120U) 70 425 50 405 20 Plastic Lateral 10-26 
OHS3120U°) 35 450 25 430 90 Plastic Lateral 10-26] 


OHN3130U®) 175 175 20 Plastic Lateral 10-28 
OHS3130U®) 200 -200 20 Plastic Lateral 10-28 
OHN3131U 2) -75 95 -95 85 10 Plastic Lateral 10-30 
OHS3131U) -115 135 -135 125 10 Plastic Lateral 10-30 


OHN3140U2) 45 260 25 240 20 Plastic Lateral 10-32 
OHS3140U®) 45 270 25 250 20 Plastic Lateral 10-32 


OHN3175U2) 15 180 -180 -15 80 Plastic Lateral 10-34 
OHS3175U) 10 260 -10 -260 60 Plastic Lateral 10-34 
OHN3177U2 25 150 -150 -25 50 Plastic Lateral 
OHS3177U) Plastic Lateral 


GUIDE 


PRODUCT 
SELECTION 


Operate Point at Temperature, Ta 
Note: (1) Ta = 25°C 
(2) Ta = -20°C to 85°C 
(3) Ta = -40°C to 125°C 


Reflective Object Sensors 


Part Output Coupled Light Test Conditions 
Type Current VcE d 
Ic(ON) Min* (V) (inch) 


OPB700(AL) 
OPB701(AL) 
OPB703(W) 
| OPB704(W) 


OPB705(W) 


d = distance from the assembly face to the reflective surface 
* Test surface is an Eastman Kodak neutral white test card 
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Reflective Object Sensors (cont) 7 7 | (SP, OPTEK 


Output Coupled Light | Test Co nditions 
Type Current IF VcE d 
Ic(on) Min* (mA) (V) (inch) 


OPB741(W) 
OPB742(W) 


OPB745(W) 


OPB750N 
OPB750T 


OPB755N 
OPB755T 


d = distance from the assembly face to the reflective surface 
* Test surface is an Eastman Kodak neutral white test card 
Reflective Object Sensors - Photologic™ 


Output Electrical 
Type Output 


OPB760N Series See Below 


OPB760T Series See Below 
OPB770N Series ; See Below 
OPB770T Series See Below 


Part Number Guide 
OPB 7 X X X 


Optek Assembly | 
Mounting Configurations 


T - Two Mounting Tabs 


Reflective Sensor Family N - No Mounting Tabs 
Photologic™ 
Photo Integrated Circuit Electrical Specification Options 

: 0 - Buffered Totem-Pole Output 
6 - PC Board Mounting 1 - Buffered Open-Collector Output 
7 - Wire Leads with Connector 2 - Inverted Totem-Pole Output | 


3 - Inverted Open-Collector Output 
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Slotted Optical Switches - Phototransistor 


(1) Photodarlington Output all others Phototransistor 
(2) Dual channel horizontal 


Part Coupled Light Test Conditions Slot Width/ . 
No. Current lr VcE Lead Spacing 65, 
Ic(on) Min (mA) (V) (Inches) B G8 
CNY36 200 pA 20 10.0 0.120/0.220 anh 
OPB610 1mA 5 5.0 0.15/0.275 
OPB620 1mA 5 5.0 0.19/0.320 
OPB660N 600 pA 10 5.0 0.125/0.320 
OPB660T 600 pA 10 5.0 0.125/0.320 
OPB804 500 pA 20 10.0 0.155/0.300 
OPB806 0.40 mA 20 0.5 0.125/NA 
OPB818 100 pA 20 10.0 0.200/0.400 
OPB820 500 pA 20 5.0 0.080/0.275 
OPB820S3 60 pA 20 5.0 0.080/0.275 
OPB820S5 300 pA 20 5.0 0.080/0.275 
OPB820S10 400 pA 20 5.0 0.080/0.275 
OPB821 500 yA 20 5.0 0.080/Wire 
OPB821S3 60 pA 20 5.0 0.080/Wire 
OPB821S5 300 LA 20 5.0 0.080/Wire 
OPB821S10 400 pA 20 5.0 0.080/Wire 
OPBs22S°) 250 pA 20 10.0 0.090/0.300 
OPB822SD®) 100 pA 20 10.0 0.090/0.300 
OPB825(A)(B) 500 pA 20 10.0 0.160/0.300 
OPBs26S' 250 pA 20 10.0 0.100/0.740 
OPB826SD") 100 pA 20 10.0 0.100/0.740 
OPB827A(B)(C)(D) 1.8mA 20 0.6 0.125/0.300 
OPB828A(B)(C)(D) 1.8mA 20 0.6 0.125/0.220 
OPB829A(B)(C)(D) 1.8mA 20 0.6 0.125/Wire 
OPB844A(B) 1.8mA 20 0.6 0.125/0.300 
OPB845A(B) 1.8mA 20 0.6 0.125/0.300 
OPB847 4.0 mA 20 10.0 0.100/0.300 
OPB848 1.0 mA 90 10.0 0.100/0.300 
OPB852A1 1.0mA 20 5.0 0.125/0.290 
OPB852A2 2.0 mA 20 5.0 0.125/0.290 
OPB852A3 4.0 mA 20 5.0 0.125/0.290 
OPB853A1") 2.5mA 5 1.5 0.125/0.290 
OPB853A2") 5.0 mA 5 1.5 0.125/0.290 
OPB853A3"”? 10.0 mA 5 1.5 0.125/0.290 
OPB854A1 3.0 mA 16 1.0 0.100/0.300 
OPB854A2 3.0 mA 16 1.0 0.100/0.300 
OPB854A3 3.0 mA 16 1.0 0.100/0.300 
_OPB854B1 1.0 mA 20 10.0 0.100/0.300 
OPB854B2 1.0 mA 20 10.0 0.100/0.300 
OPB854B3 1.0 mA 20 10.0 0.100/0.300 
OPB855 500 pA 20 5.0 0.205/0.380 
OPB856 1.8 mA 90 5.0 Variable 
OPB857 1.5 mA 20 10.0 0.15/Wire 
OPB859 250 pA 20 10.0 0.125/0.220 


(3) Dual channel vertical 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


1-15 


Slotted Optical Switches - Phototransistor | oo (GP, OPTEK 
— Part oo = Electrical _. Slot Widthly 
No. | _.... Characteristics Lead Spacing 


OPB800L/OPB810L Series _ See Below ~~. 0.375/0.570 
OPB800W/OPB810W Series See Below ~. 0.375/ NA 
OPB830L/OPB840L Series — See Below ~ 0.125/ * 


OPB830W/OPB840W Series See Below 0.125/ NA 
OPB860/OPB870 Series 3 See Below 0.125/ * 
OPB880/OPB890 Series See Below ~ 0.125/ NA 


Electrical characteristics 


Collector-Emitter Saturation Voltage ‘ Test Conditions | 
VCE(SAT) — Parameter A Ic =400 pA, IF=20mA | 
| Parameter B 7 Ic = 800 pA, IF = 10mA 
Parameter C Ic = 1800 pA, IF = 20mA 


On-State Collector Current Test Conditions 
Parameter A VcE = 10V, IF = 20mA 


Parameter B Voce = 5V, IF = 10mMA 
Parameter C Vcr = 0.6V, Ir = 20mA 


Part Number Guide 
OPB 8 X X X X xX 


Optek Assembly Prefix 2 | oe = Aperture Width in front of sensor 
: . ~5 = 0.050" (1.27mm) 
Slotted Optical Switch 1 = 0.010" (0.25mm) 


8 = Phototransistor Output 


Aperture width in front of LED | 
5 = 0.050" (1.27mm) *1 = 0.010"(0.25mm). 
“Available only with electrical | 
parameter A 

Mounting Configurations 


Housing 
0 = Wide Gap Transmissive 
1 = Wide Gap Opaque 
3 = Side Mount Transmissive 
4 = Side Mount Opaque 


6 = PC Termination Transmissive . T= Both mounting tabs 

7 = PC Termination Opaque N=Notabs 

8 = Wire Termination Transmissive | L = Single mounting tab,Emitter side 

9 = Wire Termination Opaque | P = Single mounting tab, Sensor side 
| Wide Gap and Side Mount 


W = Wire Termination 
Mechanical and Electrical L = PC Lead Termination 
Specification Variations 
O = Electrical parameter A 5 = Electrical parameter A 

lead spacing 0.320" (8.13mm) lead spacing 0.220" (5.59mm) 
1 = Electrical parameter B 6 = Electrical parameter B | 

lead spacing 0.320" (8.13mm) lead spacing 0.220" (5.59mm) 
2 = Electrical parameter C 7 = Electrical parameter C i 

lead spacing 0.320" (8.13mm) lead spacing 0.220" (5.59mm) 


Wide gap switch: lead spacing is 0.570" (14.48mm) Electrical specifications 0,1& 2 
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Slotted Optical Switches - Photologic™ 


OPB120A 
OPB120B 
OPB121A 
OPB121B 


OPB122A 
OPB122B 
OPB123A 
OPB123B 


OPB615 
OPB616 
OPB617 
OPB618 


OPB625 
OPB626 
OPB627 
OPB628 


OPB665N 
OPB665T 
OPB666N 
OPB666T 


OPB667N 
OPB667T 
OPB668N 
OPB668T 


Electrical 
Characteristics 


Buffer Totem-Pole 
Buffer Totem-Pole 
Buffer Open-Collector 
Buffer Open-Collector 


inverter Totem-Pole 
Inverter Totem-Pole 
Inverter Open-Collector 
Inverter Open-Collector 


Buffer, 10K Q 

Buffer, Open-Collector 
Inverter, 10K Q 
Inverter, Open-Collector 


Buffer, 10K Q 

Buffer, Open-Collector 
Inverter, 10K Q 
Inverter, Open-Collector 


Buffer, 10K Q 
Buffer, 10K Q 
Buffer, Open-Collector 
Buffer, Open-Collector 


Inverter, 10K Q 
inverter, 10K Q 
Inverter, Open-Collector 
Inverter, Open-Collector 


Slot Width/ 


Lead Spacing 


(Inches) 


0.080/0.275 
0.080/0.275 
0.080/0.275 
0.080/0.275 


0.080/0.275 
0.080/0.275 
0.080/0.275 
0.080/0.275 


0.150/0.275 
0.150/0.275 
0.150/0.275 
0.150/0.275 


0.190/0.320 
0.190/0.320 
0.190/0.320 
0.190/0.320 


0.125/0.320 
0.125/0.320 
0.125/0.320 
0.125/0.320 


0.125/0.320 
0.125/0.320 
0.125/0.320 
0.125/0.320 


PRODUCT 
SELECTION 
GUIDE 


OPBSO00L/OPB910L Series 
OPB900W/OPB910W Series 
OPB930/OPB940L Series 


OPB930W/OPB940W 
OPB960/OPB970 
OPB980/OPB990 


See Next Page 0.375/0.570 
See Next Page 0.375/NA 
See Next Page 0.125/0.320 


See Next Page 0.125/NA 
See Next Page 0.125/0.320 
See Next Page 0.125/NA 
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Slotted Optical Switches -Photologic™(con) __—_—_ QD. OPTEK 


Part Number Guide . 


OPB 9 X XxX xX xX xX 


Optek Assembly Prefix aa | | Aperture Width in front of sensor 


5 = 0.050" (1.27mm) 
Slotted Optical Switch | 1 = 0.010" (0.25mm) 


9 = Photologic™ Output 


Housing Material 


Aperture width in front of LED 


0 = Wide Gap Transmissive | 5 = 0.050" (1.27mm) 

1 = Wide Gap Opaque 1 = 0.010" (0.25mm) 

3 = Side Mount Transmissive 

4 = Side Mount Opaque Mounting Configurations 

6 = PC Termination Transmissive T = Both mounting tabs 

7 = PC Termination Opaque N = No tabs 

8 = Wire Termination Transmissive L = Single mounting tab, emitter side 

9 = Wire Termination Opaque P = Single mounting tab, sensor side 
Wide Gap and Side Mount 

Mechanical and Electrical W = Wire Termination 

Specification Variations L = PC lead Termination 

0 = Buffer Totem-Pole 2 = Inverter Totem-Pole 

1 = Buffer Open-Collector 3= Inverter Open-Collector 


Optical Flag Switches 


Coupled Light Test Conditions Lead Spacing 
Current IF VcE (Inches) 
Ic(ON) Min (mA) (V) 
OPB680 _ 0.275 
OPB685 0.275 
OPB686 0.275 


OPB687 0.275 
OPB688 0.275 


~OPB690 : Connector 


OPB695A(B)(C) Connector 
OPB696A(B)(C) 5-16. Connector 
OPB697A(B)(C) : Connector 
OPB698A(B)(C) Connector 


OPB850 Wire 
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Hi-Rel Infrared Emitting Diodes 


Part Type 
No. 


OP223TX(TXV) 
OP224TX(TXV) 
OP235TX(TXV) 
OP236TX(TXV) 


GaAlAs 
GaAlAs 


Hi-Rel Photosensors 


Light 
Current 


2.0-5.0mMA 

4.0-8.0mMA 
7.0mMA 

4.0-8.0mA 


OP602TX(TXV) 
OP603TX(TXV) 


OP604TX(TXV) 
OP803TX(TXV) 
OP804TX(TXV) 7.0-22.0MA 
OP805TX(TXV) 15.0mA 
OPL800TXV Logic 


Hi-Rel Optical Isolators 
Isolation 


3N243(TX) 
3N244(TX) 
3N245(TX) 


3N261(TX) 
3N262(TX) 
3N263(TX) 


AN22A(JANTX) (JANTXV) — 1kV 
4N22AU(JANTX) (JANTXV) 1kV 
4N23A(JANTX) (JANTXV) — 1kV 
AN23AU(JANTX) (JANTXV)  1kV 
4N24A(JANTX) (JANTXV) — 1kV 
AN24AU(JANTX) (JANTXV) 1kV 


4N47(JANTX)(JANTXV) 1kV 


AN48(JANTX)(JANTXV) —-1kV 
4N49(JANTX)(JANTXV) —1kV 


HCC135(TXV) 
HCC136(TXV) 
HCC240 
HCC242 
HCC247 
HCC248 


| HCC249 
HCC340 
HCC640(TXV) 


HDA140A 


HDC135 
HDC136 


Optek Technology, Inc. 


1215 W. Crosby Road 


Output Power 


1.00mW 
1.50mW 


1.5mW/cm? 
3.5mW/cm* 


Test Conditions 


Test Conditions 


100 TO-46 


Case Style 


Ee = 20mW/cm”, Vcr = 5V 
Ee = 20mW/cm?, Voce = 5V 
E> = 20mW/cm?, Vce = 5V 
E> = 5mWicm®, Vc = 5V 
Ee = 5mWicm?, Vce = 5V 
Ee = 5mWicm*, VceE = 5V 


Totem-pole 


IC(ON) 


1.5mA min 
3.0MA min 
6.0mA min 


0.5mA min 
1.0-5.0mA 
2.0-10.0mA 


2.5mA min 
2.5mA min 
6.0mA min 
6.0mMA min 
10.0mA min 
10.0mA min 


0.5mA min 
1.0-5.0mMA 
2.0-10.0mMA 


logic 

logic 

2.5mA min 
10.0mA min 
0.5mA min 
1.0-5.0mA 


2.0-10.0mMA 


zero crossing triac 


4.8mA min 
4.8mA min 


logic 
logic 


Carrollton, Texas 75006 
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Test Conditions 


lr = 10mA, VceE = 10V 
lp = 10mA, VceE = 10V 
l— = 10mA, VcE = 10V 


l—- = 1mMA, VcE = 5V 
le = 1mA, VcE = 5V 
lp = 1mA, Vce = 5V 


l— = 10mA, VceE = 5V 
l— = 10mA, VceE = 5V 
l- = 10mA, VcE = 5V 
lp = 10mA, VcE = 5V 
Ip = 10mA, VceE = 5V 
l— = 10mA, Voce = 5V 


lp = 1.0mA, VcE = 5V 
IF = 1.0mA, VceE = 5V 
l— = 1.0mA, VcE = 5V 


l= = 10mA, VcE = 5V 
lp = 10mA, VceE = 5V 
l— = 1.0mA, VcE = 5V 
lp = 1.0mA, Voce = 5V 


l= = 1.0mA, VcE = 5V 


lp = 1.6mA, Vo = 0.4V, 
Voc = 4.5V 

lp = 1.6mA, Vo = 0.4V, 
Voc = 4.5V 


Case 


(214) 323-2200 Fax (214) 323-2396 


_Hi-Rel Optical Isolators (cont) Oo (ED, OPTEK 


Isolation _Iecon) Test Conditions 


OPI120TX(TXV) 2.0mA I-F = 10mA, VcE = 5V 

OPI125TXV logic Vec = 5V 

OPI150TX(TXV) 1.0mA l- = 10mA, Vce = 5V 

OPI210 .Ok 5mA min lr = 10mA, Voce = 5V 

OPI211 20mA min l-F = 10mA, Voce = 5V 
zero crossing triac 


Hi-Rel Optical Assemblies 


Ic(on) Test Conditions 


OPB700TX(TXV) reflective 50nA min Vce = 5V; Ir = 40mA 

OPB821TX(TXV) slotted 800A min Vee = 10V, Ir = 20mA 
OPB847TX(TXV) slotted 4.0mA min Vce = 10V, IF = 20mA 
OPB848TX(TXV) slotted 1.0mA min Vce = 10V, IF = 20mMA 
OPB870X5XTX(TV) slotted 500uA min VceE = 10V, IF = 20mA 
OPB871X5XTX(TV) slotted 1.0mA min Voce = 5V, IF = 10mA 

OPB872X5XTX(TV) slotted 1.8mA min VceE = 0.4V, IF = 20mMA 


Hi-Rel Fiber Optics 


LEDs | 
Output Power Test Conditions Rise Time Case 
Typ Style 

OMF820TX(TXV) 
OMF321TX(TXV) 
OMF822TX(TXV) 
OMF340TX(TXV) 
OMF341TX(TXV) 
OMF342TX(TXV) 
OMF345TX(TXV) 
OMFS346TX(TXV) 

— OMF347TX(TXV) 

Photodiodes 

| Part ‘Responsivity Test Conditions Rise Time Case Page 
No. (A/W) Typ Style No. 

Min Typ | (ns) 

OMF420TX/(TXV) (0.45 0.55 Vr = 5V, Po = 10nW 6.0 TO-46 14-20 
OMF421TX/(TXV) 0.45 0.55 © VrR=5V, Po=10nW 6.0 SMA 14-22 
OMF422TX/(TXV) 0.45 0.55 VR = 5V, Po = 10nW 6.0 ST* 14-24 
OMF430TX/(TXV) 0.45 0.55 Vr = 5V, Po = 10nW 2.0 TO-46 14-26 
OMF431TX/(TXV) 0.45 0.55 VR=5V,Po=10nW —— 2.0 SMA 14-28 
OMF432TX/(TXV) 0.45 0.55 Vr = 5V, Po = 10nW 2.0 ST* 14-30 


*STisa registered trademark of AT&T 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Hi-Rel Hall Effect (SP) OPTEK 


Operate Point Release Point Hysteresis Case Page 
Min Typ Max Min Typ Max Min Typ Max Style No. 


GUIDE 


OMHO90B(S) 50 Ceramic 
OMH360B(S) 235 Ceramic 


PRODUCT 
SELECTION 


OMH3019B(S) Ceramic 
OMH3020B(S) Ceramic 
OMH3040B(S) Ceramic 
OMH3075B(S) | Ceramic 
OMH3131B(S) Ceramic 


Hi-Rel Surface Mount Semiconductors 


Transistors 


Test Conditions 


HrFe 


2N2907AUA(JANTX) (JANTXV) PNP 100-300 VcE=10V,Ic=150mA 16-2 
2N2907AUB(JANTX) (JANTXV) PNP 100-300 VcE=10V,Ic=150mA 16-4 
2N4854U(JANTX) (JANTXV) NPN/PNP pair 100-300 VcE=10V,Ic=150mA ‘16-6 
HCT2222A(TX) NPN 100-300 VcE=10V,Ic=150mA 16-8 
HCT2222M(TX) NPN 100-300 VcE=10V,Ic=150mA = 16-10 
HCT700(TX)(TXV) NPN/PNP pair 100-300 VcE=10V,Ic=150mA 16-12 
HCT720(TX)(TXV) dual NPN 100-300 VcE=10V,Ic=150mA 16-14 
HCT740(TX)(TXV) dual PNP 100-300 VcE=10V,Ic=150mA ‘16-16 
HCT780(TX)(TXV) quad NPN 100-300 VcE = 10V, Ic = 150mA 


HCT790(TX)(TXV) quad PNP 100-300 VcE = 10V, Ic = 150mA 


Enhancement MOSFETs 


Test Conditions 


HCT801 (TX) dual 3.2/8 Q (max) Vas = +10V, ID =+1A 
HCT802(TX) dual 5/5 Q (max) Vas =+10V, Ip =+1A 
HCT7000M(TX)(TXV) n-channel 5 Q (max) Vas = 10V, Ip = 0.5A 


Optical Isolators 
Listed under Hi-Rel Optical Isolators (See SMD case style). 
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oS) OPTEK TECHNOLOGY, INC. 


INFRARED EMITTING 
DIODES 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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EMITTING 
DIODES 


OPTEK 
Infrared Emitting Diodes _ (S.OPTEK 


Optek remains unchallenged as the industry’s most complete high quality source for infrared 
emitters. The latest state-of-the-art solution grown epitaxial techniques are used to produce 
the high quality GaAs and GaAlAs diode material required to make Optek infrared emitting 
diodes. This precision processing ensures high junction emission efficiency and long operat- 
ing life with minimal degradation. The added benefit of over 16 years of mounting, bonding, 
and packaging experience makes Optek the undisputed technological leader in the design 
and production of infrared emitting diodes. 


Leadership When engineers are asked which product features they value most in Optek’s electronic 
; components, the answers most often given are quality and reliability. Assuring high quality is 
In aphilosophy that begins at product conception and is carried through the design phase and 
Manufacturing heavily emphasized during every step in the manufacture of Optek infrared emitting diodes. 


Production begins in Optek’s own wafer processing area located in Carrollton, Texas. A 
GaAlAs or GaAs melt is added to high purity GaAs wafers at precisely controlled temper 
atures. As cooling takes place, the crystalline structure begins to grow. Partially into the 
growth, at exactly the right temperature, the material changes from "N"-type to "P"-type and 
the diode junction is formed. To complete the process, excess starting material is removed 
and metallization layers are added for electrical contacts. The individual diode chips are then 
sliced from the wafer. Application Bulletin 205, printed in this data book, discusses these 
materials in additional detail. 


The infrared emitting diode is then carefully mounted in a specially designed reflective "well" 
as shown in Figure 1. Depending upon the device type, conductive epoxy or soldering is used 
to attach the chip to the lead frame or header. Gold wire is bonded to the top contact pad ("N" 
- type material) using Optek’s specially developed techniques designed to minimize stress or 
possible damage to the delicate chip material. A refractive index matching silicone overcoat is 
added to "ruggedize” the entire assembly and improve optical efficiency. Hermetic parts are 
then weld-sealed. After assembly, 100 percent of the devices are electrically tested and 
sorted in order to guarantee compliance with the electrical limits specified in Optek data 
sheets. Prior to final release for shipment, Optek’s outgoing quality control department 
independently retests samples from each lot. . 


Output ‘The outputs of the vast majority of Optek emitters are specified using apertured radiant 
Specifications incidence, Ee(apt), expressed in milliwatts per square centimeter. This method, also known 
Pp as on-axis intensity measurement, provides the best accuracy and convenience for the 
Designed for design engineer. Production testing consists of measuring 100 percent of the energy passing 
Enaineerin through a specified diameter aperture orthogonal to the optical axis, and a specified distance 
gineering from the device. For Optek devices, the distance chosen for this measurement is equivalent 
Convenience _ tothe typical operating distance from emitter to sensor. Most specifications for compatible 
photosensors describe output current at a specified radiant intensity, also expressed in 
milliwatts per square centimeter. Therefore, the design of close proximity transmissive emit- 
ter/sensor assemblies can be done more accurately, and with a minimum of optical 
calculations and specification conversions. 


Infrared emitter manufacturers use three methods of specifying output limits on infrared 
emitters. These are Radiant Power Output (Po), Radiant Intensity (le) and Apertured Radiant 
Incidence [Ee(apT)]. Radiant Power Output (Po) sometimes called Total Power, is strictly 
interpreted as a measure of the total energy emitted from the device. Optek has interpreted 
this to include only the energy useful to most customers. Therefore, side and backward 
emissions are not measured. As a benchmark for comparison among devices, Optek devices 
are conservatively rated. For example, the Po reading for the useful portion of the OP295A 
radiation pattern is 60 percent higher when a parabolic reflector is used to capture normally 
unused side emissions as opposed to Optek’s more conservative rating method. When 
making Po comparisons among manufacturers, the design engineer should always inves- 
tigate the methods of measurement. 


Radiant Intensity (le) is usually expressed in milliwatts per steradian. This method attempts to 
account for useable energy, where the peak intensity falls within an included angle centered 
around the optical axis. Through some moderately complex geometrical calculations, the 
energy falling on the sensor can be roughly estimated if the sensor is on or close to the 
optical axis and if the distance from emitter to sensor is known. However, most infrared 
emitters can not accurately be modeled as a point source at the close proximity used in 
many applications (less than four inches); therefore, this method has the potential to result 

in serious design errors. Additionally, it is more cumbersome than Optek’s direct approach 

of characterizing emitters in terms of apertured radiant incidence. 
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Diode Material Selection 


Gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs) each have specific 
advantages when used in the manufacture of Optek infrared emitters. GaAs emits energy 
at 935 +15 nanometers while GaAlAs emits at 890 +20 nanometers. As temperature 
increases, these peaks shift upward by 0.26 and 0.20 nanometers per degree centigrade, 
respectively. Due to the spectral matching with photosensitive silicon, which exhibits a 
sensitivity maximum of 850 nanometers, as shown in Figure 2, (the second peak is caused 
by a fractional wave sensor overcoat), GaAlAs has the advantage of more efficient cou- 
pling. The sensor is better able to "see" the energy emitted by GaAlAs. In addition, at 
equivalent forward currents, GaAlAs is typically a more efficient emitter of infrared energy. 


GaAs is considered to be less susceptible to output degradation than GaAlAs. Figure 3 
shows typical percentage changes in output versus time for GaAs and GaAlAs operating at 
the absolute maximum forward current rating of IF = 100 mA, on a TO-46 header. While the 
effects of degradation on both materials are insignificant at normal operating currents (10- 
20 mA), GaAs is, nevertheless, the preferable choice of material in applications where high 
operating currents or temperatures are expected and long-term reliability is critical. 


GaAs offers the second advantage of having lower forward voltage characteristics than 
GaAlAs. If large numbers of devices are to be placed in series or if power supply voltage 
is limited, the selection of GaAs over GaAlAs devices may be the best design choice. 


Package Selection 


The two broad classifications of package types are hermetic and plastic . Each offers its 
own distinct advantages. In many demanding environments, hermetic packaging may be 
mandatory. It has excellent resistance to water and other solvents, while offering the 
broadest operating temperature range and resistance to thermal shocks. Plastic packaging, 
in addition to a cost advantage over hermetic packaging, exhibits excellent optical proper- 
ties. Overall emission efficiency is also superior because optical interfaces are minimized. 
Finally, resistance to mechanical shock and vibration is excellent because both chip and 
bond wire are fully encased in supportive material. Application Bulletin 208 compares these 
package types. 


Special Product Capability 

In addition to the standard products shown, Optek leads the industry in custom product 
capability. Special selections or custom package designs may be the solution to your uni- 
que application problem. Call your local Optek office for more information. 


Figure 1. Figure 2. Figure 3. 
Infrared Emitting Diode Radiation Photosensor Spectral Response vs. Percent Change in GaAs and GaAlAs IR 
GaAlAs and GaAs Emitters Mounted in Metal T0-46 Package 


100 vs. Time Under Same Conditions 
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IR DIODE CHIP MOUNTED 
IN REFLECTIVE WELL 


Test Conditions: 
IF{DC) = 100 mA (Absolute Maximum Rating! 
at 25° 


RELATIVE RESPONSE OR EMISSION - % 


PERCENT CHANGE IN Ep 


20 


Projected 


Test Conditions (LED): 
Ta = Ty = 25°C, Ip = 100 mA, OC = 0.1%, PW= 100 xs 
Peak Wavelength ~ Ap: (A) XSTR - 850230 nm 
(B) LED GaAlAs - 890 +20 nm 
(C) LED GaAs - 938215 am 
(DB) Human Eye Response 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP123 
April 1993 


(SP), OPTEK 


GaAs Hermetic Infrared Emitting Diodes 
Types OP123, OP124 


Features 


e Miniature hermetically sealed “Pill” 
package 

e Enhanced temperature range 

e Ideal for direct mounting to PC 

boards") 

e High power output 

e Mechanically and spectrally matched 
to the OP600 phototransistor and the 
OP300 photodarlington 


Description 


The OP 123 and OP 124 series are high 
intensity gallium arsenide infrared 
emitting diodes mounted in miniature 


“Pill” type hermetically sealed packages. 


This package style is intended for direct 
mounting into PC boards. 


Optek Technology, Inc. 


1215 W. Crosby Road 


‘D308 APERTURE 


4 


.13643.45) 
1172.97) 


0240.61 
ee 016(0.41) 
062(1.57) | 7 


092(2.34) 
‘084(2.13) 


MEASURING 
SURFACE 


.062(1.57) (NOTE 4) 


058(1.47) 


010(0.25) | |, 


.005(0.13) 
CATHODE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.089(2.26) 
.080(2.03) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Vollageins s vcakcses eros ean ws eae eet eee dudes wid phe da 2.0V 
Continuous Forward Current ......... 0... c cece eee e eee eee eens 100mA 
- Peak Forward Current (2us pulse width, 0.1% duty cycle) ................. 1.0A 
Storage Temperature Range .............cccccee cece e eens -65°C to +150°C 
Operating Temperature Range ............ Sina ease rcahad -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron)................... 260°C) 
POW6r DISSIDAHON: 0.53 sae entes hue sd ana nace eee wee Orewa os 150mw") 


Notes: 

(1) Refer to Application Bulletin 202 which reviews proper soldering techniques for pill-type 
devices. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 1 50mW/C above 25°C. 

(4) Eecapt) is measured using a 0.031" (0.787mm) diameter apertured sensor placed 0.50" 
(12.7mm) from the measuring surface. 


Typical Performance Curves 
Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP 123 and OP600 


. ill 
: PAHEETEE TH : 
2 LULL UL ETH og 
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Projected ---- ce 
0 0.2 0.4 0.6 0.8 1.0 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 
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Types OP123, OP124 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN| TYP |MAX| UNITS | __TESTCONDITIONS _| 


Ee(APT) |Apertured Radiant Incidence ioe 0.40 211. (4) 


Ve [ForwardVoltage | | 50 50mA 
in [Reverse Curent ||| 100 | WA Vn=20V0 
Re _amin  Raeme d N rr 


Spectral Bandwidth Between Half lF=50mA 
Power Points 


“"e Spectral shift with Temperature —* +0.30 soa _ ewe. l- = Constant 
up _|Emission Angle at Half Power Points | Deg. | lF =50 mA 
i otentinn Output Rise Time ee ee IF(Pk) = 100 mA, PW = 10.0 us, 
D.C. = 10.0% 
___tt__|Output Fall Time |_| soo | | ns 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
Test Conditions: o Test Conditions: 

” eae ane Ip Pulsed (PW = 25 ys; a Pulse Width= 100 ys 

; a 100 ms between pulses). a] =0.1% 
= he 25 °C = E, and Ve sampled at end of pulse. Sk 

> Cc 

wi «21.2 4 : 
: pia : 2 = 
a HT =< 3 2» = 
> 1.0 i an 4 r=) 
2 = = 2 
: 2 2 & 

0.8 = 
& =? S 2 
: 5 5 © 
uw 0.6 \ oO i 
> my bbe 

0.4 = 

0.2 7 : 

64 100 ~—80 —40 0 40 80 120 160 
Ip - aR wARG eueneiae: mA If = FORWARD CURRENT = Amps Ta -_ AMBIENT TEMPERATURE = °C 
Rise Time and Fall Time vs Normalized Power Output vs 
Forward Current Ambient Temperature 


50 mA Pulse 

Pulse Width = 100 us 
Duty Cycle =0.1% 
Normalized at Ty = 25°C 


Test Conditions: 

Pulse Width = 10 us 

Duty Cycle = 10% 
°C 


t- TIME -ys 
NORMALIZED OUTPUT 


-50 -25 0 25 50 75 100 125 
lc - FORWARD CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP130 
April 1993 


(SP) OPTEK 


GaAs Hermetic Infrared Emitting Diodes 
Types OP130, OP131, OP 132, OP133 


Features 


e TO-46 hermetically sealed package 

e Mechanically and spectrally matched 
to the OP800 and OP593 
phototransistors or OP830 
photodarlingtons 

@ Variety of power ranges 

e Enhanced temperature range 


Description 


The OP 130 series are high intensity 
gallium arsenide infrared emitting diodes 
mounted in hermetic TO-46 housings. 
The narrow beam allows ease of design 
in beam interrupt applications in 
conjunction with the OP800 or OP598 
series phototransistors. TO-46 housings 
offer high power dissipation and superior 
hostile environment operation. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.210 (5,33) 


E E 
.190 (4.83) ANODE (CASE) 


100 (2.54) DIA* 


-050 (1.27) MAX 
.048 (1.22) 


.230 (5.84) .186 (4.72) .028 (0.71) 


.209 (5.31) .180 (4.57) 
ee 


-030 (0.76) a Ee .500 (12.70) CATHODE 
MAX MIN 


*THIS DIMENSION CONTROLLED AT HOUSING 
SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Vollage Sse ack coca gee be hb eatwia dee cowie eeke doom ee 2.0V 
Continuous Forward Current .......... 0. cc eee ee eee een eens 100mA 
Peak Forward Current (2 ps pulse width, 0.1% duty cycle)................. 10.0A 
Storage Temperature Range ..............0ece cece e ee eees -65°C to +150°C 
Operating Temperature Range ..............ccc cece eee eeees -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case tor 5 sec. with soldering 

WOM tis csedece ass Cen d oh a8 whe bknaioe Renta Fochuiy aed ea ee wae eons 260°C") 
Power Dissipation ...« esi.54 ccsca ee Sk bd Cee cae ence saws we twee roe ee 200mw”) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. 

(2) Derate linearly 2.0 mW/C above 25°C. 

(3) Measurement made with 1001s pulse measured at the trailing edge of the pulse with a duty 
cycle of 0.1% and an Ir = 100mA. 


Typical Performance Curves 


Coupling Characteristics 
of OP130 and OP800SL 


RELATIVE OUTPUT CURRENT 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


| Carrollton, Texas 75006 (214) 323-2200 
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Types OP130, OP131, OP132, OP133 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETE |MAX|UNITS| TEST CONDITIONS 


Radiant Power Output OP130 1.0 mW_ |I- = 100 mA” 
OP131 3.0 mW (Ir = 100 mA®) 
OP132 4.0 mW |r = 100 ma®) 
OP133 mW |ir = 100 mA”) 


|| 8 


3 


| One | Emission Angle at Half Power Points 
Output Rise Time 
a Output Fall Time 


Typical Performance Curves 


l-F = 100 mA 


| Deg. | 
Fons lF(PK) = 100 mA, 
ns 


PW = 10 us, D.C. = 10% 


5.0 
VF Forward Voltage a IF = 100 mA) ae re 
at B 
Reverse Curent ||| 100 | A [Va =2.0V ae 
Wavelength at Peak Emission | | am | Ir = 10 ma®) | 7 
Spectral Bandwidth Between Half Power Points ton | le = 10 mA®) 


= + 
Sisis 
} 3 


Forward Voltage vs. Forward Voltage and Radiant Forward Voltage vs. 
Forward Current Incidence vs. Forward Current Ambient Temperature 
1.6 0 
Pulse Width = 100 pus vu Pulse Width = 100 ps 
Duty Cycle = 0.1% O Duty Cycle = 0.1% 
:? 2 5 ¢ 
7 7 > 7 
(1.2 % > 
= < 2 = 
° = ae 
> 1.0 > fo) $ 
ee e = a 
[- 4 ce © ce 
ae : 2 
i : S ¢ 
ann . 
> 06 > 7, + 
3 
= 


0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 | —50 0 50 100 
ig — FORWARD CURRENT — mA lg — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C 
Rise and Fall Time vs. Normalized Radiant incidence Relative Radiant Intensity vs. 
Forward Current vs. Ambient Temperature Angular Displacement 


Pulse Width = 100 ps 
Duty Cycle = 0.1% 


t— TIME — ps 
NORMALIZED RADIANT INCIDENCE 
RELATIVE RADIANT INTENSITY 


0 100 200 300 —50 0 50 100 150 60° 3=— 40° 20° sis sO 
ig — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 6 - ANGULAR DISPLACEMENT — Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PoP TEK 
Product Bulletin OP130W | | | : 


April 1993 


GaAs Hermetic Infrared Emitting Diodes 
Types OP130W, OP131W, OP132W, OP133W 


155 (3.94) NOM D.A 195 (4.95) 
APERTURE 178 (4.52) 


230 (5.84) 
209 (5.31) 


500 (12.70) 
CATHODE MIN | 


, 
i 
a a 019 (0.48) D.A Typ 
100 (2.54) D.A . "016 (0.41) .150 (381) .247 (6.27) NOM 
0 


.140 (356) 46 (1.17) 
036 (0.91) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Wide irradiance pattern Reverse Voltage............ se heels, poe eB Re ee a aR Ae Re 2.0V 
e Enhanced temperature range Continuous Forward Current ........ 0... cc cee cece eee eee eee eee ene 100mA 
e Mechanically and spectrally matched =§ Peak Forward Current (2 us pulse width, 0.1% duty a) se aeee scent 10.0A 
to the OP800WSL and OP830WSL Storage Temperature Range ...............0.cee cece eee eeee -65°C to +150°C 
Selies devices Operating Temperature Range ...........0..ccceeeee eee ees -65°C to +125°C 
° Variety of Power anges Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
© TO-46 hermetically sealed PACKAG® pny cca cncccceuuceeetenctevsunsaceetnvsusussecees 260°C") 
fd (2) 
Description debe DISSIDAUON:. 64 ca<was wees eee aed wean neta Puaake ses math awe ws 200mW 
The OP130W series devices are 935nm (1) ba a is recommended. Duration can be extended ta 10 seconds max. when flow 
gallium arsenide infrared emitting diodes (2) erate linearly 2.0mW/C above 25°C. 
-mounted in hermetically sealed (3) Measurement made with 100ps pulse measured at the trailing edge of the pulse with a duty 
packages. The broad irradiance pattern cycle of 0.1% and an IF = 100mA. 
provides relatively even illumination over 
a large area. 
Replaces | 
Typical Performance Curves 
K6200 series 


Coupling Characteristics 
of OP130W and OP800W 


NORMALIZED COLLECTOR CURRENT 


0 0.1 0.2 0.3 0.4 0.5 
DISTANCE BETWEEN LENS TIPS — Inches 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP130W, OP131W, OP132W, OP133W 


Electrical Characteristics ae fo ue 25°C unless otherwise noted) 


/SYMBOL| PARAMETER =| MIN TYP |MAX|UNITS| TESTCONDITIONS 


Radiant Power Output OP130W 1.0 mW. |ir = 100 ma®) 
OP13iW | 3.0 mW |IF = 100 ma®) 
OP132W 4.0 mW |i- = 100 mA®) 
OP133W 5.0 mW |I- = 100 mA®) 


<n A es, a 
4p _[Wavelength at Peak Emission Tose [nm iestoma id 
| BR | Spectral Bandwidth Half Power Points | | 50 | | nm |ie=toma s—s—sOY 
Spectral Shift with Temperature | [40.30] | nmfC |ir=Constant 
eae | 
Lie! 
fells 


D 


EMITTING 
DIODES 


ud 


INFRAR 


Emission Angle at Half Power Points | | 50 | | Deg. |Ir=100mA ssid 
Output Rise Time | }1000) | sons | 


Output Fall Time 


lF(PK) = 100 mA, 


Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Forward Voltage vs. 
Forward Current Incidence vs. Forward Current Ambient Temperature 
2 
“0 Pulse Width = 100 us 
- e @) 4 Duty Cycle = 0.1% 
s s i. “ie 
fl 7 a 7 
rr) rr} > o 
2 o 
: : a2 
$ S$ os 
rs = a 
< < @ ec 
= = = 
x O«& 
z Fd s @ 
I t 3 t 
s fa 
3 
= 
: 0 0.2 0.4 0.6 0.8 1.0 ~50 0 50 100 
lp — FORWARD CURRENT - mA ip — FORWARD CURRENT — Amps Ta ~ AMBIENT TEMPERATURE — °C 
Rise and Fall Time vs. Normalized Radiant Incidence Relative Radiant Intensity vs. 
Forward Current vs. Ambient Temperature Angular Displacement 


cy) a 
A ese 


100 mA Pulse 
Pulse Width = 100 ps 
Duty Cycle = 0.1% 


t— TIME — ps 
NORMALIZED RADIANT INCIDENCE 
RELATIVE RADIANT INTENSITY 


0 100 200 300 -50 0 50 100 150 60° = 4g° 0° 0° 


Ip — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE ~ °C 6 — ANGULAR DISPLACEMENT — Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology,Inc. | 1215W.Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP140A 
April 1993 


GaAs Plastic Infrared Emitting Diodes 
Types OP140A, OP140B, OP140C, OP140D 


Features 


Wide irradiance pattern 

Selected to specific on-line intensity 
ranges 

e Low cost, miniature plastic 

_ side-looking package 

e Mechanically and spectrally matched 
to the OP550 series of 
phototransistors and the OP560 
series of photodarlingtons 


Description 


The OP 140 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive plastic side-looking 
packages. The side looking packages 
are for use in PC board mounted slotted 
switches or as an easy mount PC board 
interrupter. 


Replaces 
OP140SL series 


Optek Technology, Inc. 


1215 W. Crosby Road 


-100(2.54) 
.067(1.70) 080(2.03) 
.057(1.45) 


092(2.34) 
082(2.08) 


230(5.84) 
sai T 2015.59) ' 
CATHODE 
1002.54 
NOM 
031(0.79) : 
020(0.51) -| RADIUS NOM ANODE 


010(0.25) 
025(0.64) 
'015(0.3) 92 NOM 


.180(4.57) 


.170(4.32) 


___ .055(1.40) 
1045(7.14) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


* FOR IDENTIFICATION PURPOSES, ANODE IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Vollage:s22.d0.tpetecey eGo aee eben bederaeeatow ens} 2.0V 
Continuous Forward Current .......... 0. ccc cece eee tenets 5O0mA 
Peak Forward Current (1 us pulse width, 300 pps) ................-..0006- 3.0A 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ORS Auk aiedound taeda ee taken he ie Bae eee ae e eee 260°C 
Power DISSIDAUOMN: ns osu cac eae etoat ox eves thee Shae eee ewese es 100mw) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Eeapt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter perpendicular to and centered on the mechanical axis of the 
lens and 0.653" (16.6mm) from the lens tip. Eeiapt) is not necessarily uniform within the 
measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP140 and OP550 


eee ee 
WET TTT Nessa 
Noles 


Ta = 25°C 


| | | | UA 


a TT 
ie 


RELATIVE OUTPUT CURRENT 


PERCENT CHANGE IN E, - % 


ee ll 


100 1K 10K 100K 
t ~ TIME ~ Hours 


Test Conditions 


DISTANCE BETWEEN LENS TIPS - Inches 


Carroliton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP140A, OP140B, OP140C, OP140D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN) | TYP | MAX | UNITS | TEST CONDITIONS 


Ee(aPt) Apertured Radiant Incidence OP140D Ip = 20 mA®) 
OP140C lz = 20 mA‘ 

OP140B te= 20 mA®) 

Ir = 20 ma®) 


re 
Too 
ee sl Pl cn seen 


Q 
nee 
cH 
ql 
= 
ZW 


DIODES 


8HP Emission Angle at Half Power Points Deg. | lF=20mA 
tr Output Rise Time ins lF(PK) =100 mA, 
tr Output Fall Time Ins ss | s PW = 10.0us, D.C.=10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
1.6 2.5 
Test Conditions: m Test Conditions: 
3 Ip Pulsed (PW = 25 ys ] Pulse Width = 100 ps 
, ie 100 ms between pulses). 203 Duty Cycle = 0.1% 
= o E, and Vr sampled at end of pulse. oy > o 
> . . = 
142 Ty = 25°C : 
vy) (ew) mn © 
= = 3 1.5 = = 
> > = = 
2 2 = <= 
= 08 = oR =< 
z° = 2 10 2 = 
& S S 2 
ua. mn 
. 0.6 ' S - 
0.4 = 
3 
0.2 PTT LUT EE 0 fe ‘ 
ans 10 10 100 ") 02' 04 06 O08 10 -80 -40 0 40 80 120 160 
lp - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity Relative Radiant Intensity vs 
Forward Current vs Ambient Temperature Angular Displacement 


20 mA Pulse 

Pulse Width = 100 us 
Duty Cycle=0.1% 
Normalized at Ty = 25°C 


Pulse Width = 10 ys 
Duty Cycle = 10% 


RELATIVE RADIANT INTENSITY 


0 
0 100 200 300 50 —25 0 25 50 v.53 100 125 g0° 60° 40° 20° 0° 20° 40° 60° 80° 


Ip - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP145A 
April 1993 


(SP OPTEK 


GaAs Plastic Infrared Emitting Diodes © 
Types OP145A, OP145B, OP145C, OP145D 


Features 


e Wide irradiance pattern 

e Mechanically and spectrally matched 
to the OP555 and OP565 series 
devices 

e Variety of power ranges 


Description 


The OP145 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The side-looking packages 
are for use in PC board slotted switches 
or as an easy mounted PC board 
interrupter. 


Replaces 
K6550 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


Dimensions are in inches (millimeters) 
500 Ae 70) 7 
ie CATHODE 
_ 
.180 (4.57) 


179 (4.32) 020 (508) 
SQN 


245 (6.223) 
225 (5.715) 
092 (2.34) 


082 (2.08) 


105 (2.667) 
095 (2.413) 

100 (2.54) 
NOM 


.055 (1.40) 
045 (1.14) 


025 (0.64) 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Meverse Volageus4.ucieecite scat eteine buen Caner aace Bates eae a2 

Continuous Forward Current ........... 0... cece cece cee eee e ee eeee 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ................ 200 eee 3.0A 
Storage and Operating Temperature Range ...............005. -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HOT sta earnest lea Ae neetutetnd ocean ini aeamer & a iioeetaton tees: eanas 260°C") 
Power DissipavOn: iss wcnceteeh does oes awh seh ce Sue Doane ewe 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 
max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Eecapr) is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653" (16.6mm) from the lens tip. Eeiapt) is not necessarily uniform within the 
measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP145 and OP555 


—20 


7h ae ReR eee 

aes 

Mapes 
Be Re 


RELATIVE OUTPUT CURRENT 


PERCENT CHANGE IN E, - % 


Projected --~-- 


i Conditions HHt 


“tin 1 TTT 
~—40 


100 1K 10K 100K 
t - TIME - Hours 


DISTANCE BETWEEN LENS TIPS ~ Inches 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OP145A, OP145B, OP145C, OP145D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER oor ee TEST CONDITIONS 


Eeapt) _| Apertured Radiant incidence OP145D | (0.10 mWiem2 | Ip =20 ma) 
OP145C 0.20 mWicm* lp = 20 mA) 

OP145B 0.30 mW/cm ip = 20 mA®) 

OP145A 0.40 mWiem? | tgp = 20 mA®) 


Ve ge Ye le = 20 mA 
In__|ReverseCurent. =| | 100A | V2.0 
ap __|Wavelength atPeakEmission =| 935 | [nm I= 10 mA 
B Spectral Bandwidth Between Half Power Points | {50 | nm IF = 10mA 
AAp/AT | Spectral Shiftwith Temperature | | 40.80 | | nmC__|_ te = Constant 


Q 
28 
SEO 
< 

GES 
20° 


8HP Emission Angle at Half Power Points 40 'Deg. IF= 20mA 
t Output Rise Time | | 4000 | = st ns. ss teexy = 100 mA, 
tr Output Fall Time | = sf 500)—C|Cti“‘it iS PW 10 pts, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 


~ 
wn 


Test Conditions: 


Test Conditions — mn Test Conditions: 
fee S00 lf Pulsed (PW =25 ys “ Pulse Width = 100 ps 
Ty = 25°C v 4 | 100 ms between pulses). 2023 Duty Cycle = 0.1% 

= s E, and oe sampled at end of pulse. 5 > Ta = 25°C 
1 1.2 Be pr. ! S is 
& re s 
i. ao He Zz wf § 
Ss S ae 
ras) = 2 
e = = g 
o ce 2 =] 
ire > o rrr 
| 0.6 ' = 
. POI a “i 8 

0.4 Z 

0.2 LA LE 0 0” 

01 100 0 02' 04 O06 08 1.0 -80 -40 0 40 80 120 160 
Ip - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ta, - AMBIENT TEMPERATURE ~ °C 
Rise Time and Fall Time vs Relative Radiant Intensity Relative Radiant Intensity vs 
Forward Current vs Ambient Temperature Angular Displacement 


20 mA Pulse 

Pulse Width = 100 ps 
Duty Cycle=0.1% 
Normalized at Ta = 25 °C 


Test Conditions: 
Pulse Width = 10 us 
Duty Cycle = 10% 


RELATIVE RADIANT INTENSITY 


0 100 200 300 50 ~—25 0 25 50 75 100 125 so° 60° 40° 20° of 20° 40° 60° 80° 
Ip - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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a GP OPTEK 
Product Bulletin OP163A | ‘a, | 


April 1993 


GaAs Plastic Infrared Emitting Diodes 
Types OP163A, OP163B, OP163C, OP163D 


DIMENSIONS ARE IN INCHES (MILLIMETERS) , SURFACE (NOTE 3) 


_ -200(5.08) 
165(4.19 180(4.57 
145(3.68) “an ae 

NOM 


125(3.18) pia 
ei 92) 


is CATHODE 


_.__ 02510.64) ‘ganiio 70 | 030(0.76) 
— “51510'38) 80 NOM | f= SOTTO fe NOM 


+ —— i —_— 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Narrow irradiance pattern ROVGISe VONA0C i 2:2 jek sere veneer neue hGiebes ve sake bcaeee tae ese 2.0V | 
e Mechanically and spectrally matched Continuous Forward Current ............0. 20 eee ee aes Pe ated aaa rat Gots 50mA 
to the OP505 and OP535 series Peak Forward Current (1 s pulse width, 300 pps) .................0 cee 3.0A 
devices Storage and Operating Temperature Range .............. we... 40°C to +100°C 
e Variety of power ranges _ Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
© Small package size forlimited Space irony. cece cence ec eeneeeaeeeeeeeuuuuseeuaees 260°C") 
applications Power Dissipation 100mw?) 
e T-1 package style Notes: ee | ; 
ee (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Description A max. of 20 grams force may be applied to the leads when soldering. 
; (2) Derate linearly 1.33mW/°C above 25°C. 
The OP163 series devices are 935nm (3) Eeiapt) is a measurement of the average apertured radiant incidence upon a sensing area 
gallium arsenide infrared emitting diodes 0.081" (2.06mm) in diameter, perpendicular to, and centered on, the mechanical axis of the 
molded in IR transmissive black tinted lens and 0.590" (14.99mm) from the measurement surface. EecapT) is not necessarily 


plastic packages. The narrow uniform within the measured area. 


irradiance pattern provides high on-axis Typical Performance Curves 
intensity for excellent coupling efficiency. 
Percent Changes in Radiant Intensity Coupling Characteristics 


Replaces vs Time OP163 and OP505 


K6500 series 
OP165 Series lower ranges. 


FLLLLYA 

Coll 

fe 
RELATIVE OUTPUT CURRENT 


PERCENT CHANGE IN E, - % 


t - TIME - Hours DISTANCE BETWEEN LENS TIPS - inches 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP163A, OP163B, OP163C, OP163D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL! PARAMETER = MIN| TYP [MAX] UNITS | TEST CONDITIONS _ 


Eeiapt) |Apertured Radiant Incidence OP163D| 0.28 
Griese ao, 259 nWen® ie=20mal 
OP163A) 1.40 


Forward Voltage 60) Vv ite=20mA 
Reverse Current | | 100 | pA 
Cs 


l—F=10mA 


(beg. ie=20mA 
es 


DIODES 


a) 
ws 
ce 
ce 

<= 
= UW 


Wavelength at Peak Emission 


Spectral Bandwidth Between Half Power 
Points 


AABIAT 
Late | Output Rise Time 


Typical Performance Curves 


ce) 
.¢) 
o1 


IF(PK) = 100 mA, 
PW = 10.0 us, 
D.C. = 10.0% 


Forward Voltage vs Forward Voltage and Relative Radiant Forward Voltage vs 
Forward Current Incidence vs. Forward Current Ambient Temperature 
1.6 5 50 ms 
a Test Conditions: x Test Conditions: 
Test Conditions Ig Pulsed (PW = 25 us; 2 Pulse Width = 100 ys 
1.4 IF ae 100 ms between pulses). / 8 Duty Cycle = 0.1% 
Uae wet Ee and VF sampled at end of pulse. 40 = 2 
fe > 7 = { 
1 4.2 oo 
ww 1 fom o 
oO ua 7 < 
re o 3 302 & 
> fon) yD a 
= a oO « 
<= og & 2 = 
= =. 6 OS 
Oo c Ema ee 
Lo Oo oO ; 
| 0.6 ah aw 
ke \ ul > 
= s 1 10 fy 
oO 
0.4 3 
> 
0.2 0 8) 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
lp ~ FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


950 
Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


900 


t — TIME - ys 


20 mA Pulse 875 
Pulse Width = 100 us 

Duty Cycle=0.1% 

Normalized at Ty = 25°C 


RELATIVE RADIANT INTENSITY 
WU -NOISSIW| AW3d LY HLONITIAWM - dX 
RELATIVE RADIANT INTENSITY 


0 100 200 300 50 25 #O 2 50 £75 100 


Ip - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP164A 
April 1993 


(SP), OPTEK 


GaAs Plastic Infrared Emitting Diodes 
Types OP164A, OP164B, OP164C, OP164D 


Features 


e Narrow irradiance pattern 

e Mechanically and spectrally matched 
to the OP506 series devices 

e Four power ranges 

e Small package size for limited space 
applications 

e T-1 package style 


Description 


The OP 164 series devices are 935nm 
gallium arsenide infrared emitting diodes 
molded in IR transmissive black tinted 
plastic packages. The narrow 
irradiance pattern provides high on-axis 


intensity for excellent coupling efficiency. 


Lead spacing is 0.100" (2.54mm) to 
facilitate soldering processes. 


Replaces 


OP166 Series lower ranges. 


Optek Technology, Inc. 


1215 W. Crosby Road 


oe SURFACE (NOTE 3) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


et cH] 
_. 165/4.19) .050(1.27) 
145(3.68) NOM 
r— ANODE 
H E 
a 18) 
gris a ga) DMA 


merit iha - | a ee 76) 


= oe 


025(0.64) 
'075(0.38) 92 NOM 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


FMOVEISG VONAUG .c525-oe. bred cta a besedilo eet sense ene eine wed 2.0V 
Continuous Forward Current ............ 00. eee ee eee eer Tree eee 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ..................0-005- 3.0A 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WON scea-e4. 5 Soa eho on eee Seo saad waa ete Gh pees eek does 260°C") 
POW6F DISSIDANON ic cncenh con ied eke RCE OES 2a ae baweeee a 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Ee(apt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.081" (2.06mm) in diameter, perpendicular to, and centered on, the mechanical axis of the 
lens and 0.590" (14.99mm) from the measurement surface. Eecapt) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics 
OP164 and OP506 


Percent Changes in Radiant Intensity 
vs Time 


# > 
ai0 Ba ce 
= {ti yet tin 3 
z (=) 
ies — 
2 COIs E 
= -20 3 
: oye eee : 
= = 
= E 
c Projected ---~ ea mee a rr 
a 30 aa 
Test Conditions 
-40 
0 0.2 0.4 0.6 0.8 1.0 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS -— Inches 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP164A, OP164B, OP164C, OP164D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL! PARAMETER | MIN TYP |MAX| UNITS | TESTCONDITIONS _| 


Eecapt) |Apertured Radiant Incidence — OP164D| 0.28 
OP164C| 0.85 1.60 2 |) _ (3) 
OP164B| 1.40 Bn em ream 
OP 164A; 1.40 


Ve [ForwardVottage | | 80) Vt 20mA 
| ta [ReverseCurent, | | 100) A Va=20V 
Wavelength at Peak Emission || 985 | | nm Ir=10mA 


Spectral Bandwidth Between Half Power lF=10mA 
Points 


_AApIAT [Spectral Shift with Temperature | |40.80| | nmC Ir =Constant 
| 8xp [Emission Angle at Half Power Points |_| 18 | | Deg. Ir= 20 ma 
tr |OutputRiseTime | 1000 || ep = 100 ma, 


P 
Output Fall Time 500 fons PW = 10.0 us, 
Typical Performance Curves 


a 
wi S 
gt 
ce 
L = 
2 WwW 


DIODES 


D.C. = 10.0% 


Forward Voltage vs Forward Voltage and Relative Radiant Forward Voltage vs 
Forward Current Incidence vs. Forward Current Ambient Temperature 
iss Test Conditi 
a Test Conditions: est Londitions: 
Test Conditions Ip Pulsed (PW = 25 ps; 2 Pulse Width = 100 ps 
Ip = OC. = Duty Cycle = 0.1% 
100 ms between pulses). , ry uty Cycle=0. 
4 40 3 
> = Ee and Ve sampled at end of pulse. ras es 
\ = 7 3 1 
tau ' a. brs} 
co wey @o 
= 2-3 30 2 = 
r=} = > =: 
2 S es 2 
a Qa » < 
= = 2 2 = = 
= = oS 
oO ce = _ 
weg = o H 
ss ! a ge 
ea > 1 10 ny 
oO 
3 
> 
0 0 
0 0.2 0.4 0.6 0.8 1.0 
lp - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


20 950 
Test Conditions: ee 
Pulse Width = 10 pus 
Duty Cycle = 10% Fee 
Ty = 25°C 15 - 925 


900 


t - TIME - us 


20 mA Pulse 
Pulse Width = 100 us 
Duty Cycle=0.1% 
Normalized at Ta = 25°C 


05 


RELATIVE RADIANT INTENSITY 
© 
mn 


WU-NOISSINS NV3d LV HLONSTZAVM - dX 
RELATIVE RADIANT INTENSITY 


0 100 200 300 50 25 oO 2 50 £75 100 


Ip - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP165A 
April 1993 


(SP OPTEK 


GaAs Plastic Infrared Emitting Diodes 


Types OP165A, OP165D 


.165(4.19 
pe | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


MEASUREMENT SURFACE (NOTE 3) 


Features 


e Narrow irradiance pattern 

e Mechanically and spectrally matched 
to the OP505 and OP535 series 
devices — 

e Two power ranges 

e Small package size for space limited 
applications 

e T-1 package style 


Description 


The OP165 series devices are 935nm 
gallium arsenide infrared emitting diodes 
molded in IR transmissive amber tinted 
plastic packages. The narrow 

irradiance pattern provides high on-axis 


intensity for excellent coupling efficiency. 


Replaces 
K6500 series 


Note 


OP165B, C are replaced by OP163B, C 
which are equivalent except for the color 
of the package. 


Optek Technology, Inc. 


1215 W. Crosby Road 


_ -200(5.08) 
Se crhites 
ce "— ANODE 
= ae 
125(3.18) 
ee 92) DIA 


CATHODE 


we -925(0.64) 7 | | 030(0.76) 
2023(0.64) op NOM —_— sare Ol—e| |<. NOM 


=~ "01510.38) 


j-——— 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Vollade eis ie ceidedas 4 eines ete Gece hehe es eae eiedad 2.0V 
Continuous Forward Current ........ 0... cc cece eee eee eee eee eens 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ............. 00. eee eee 3.0A 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


OM ago ome teuee Suk Oa er eee ee hail et eh creed Sid ie Sed dae ra tine bes 260°C") 
POWGEDISSIDAUON (iad sone we te ta Msiid ede See Re cae et ogune 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Eeiapt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590" (14.99mm) from the measurement surface. EeapT) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
OP165 and OP505 


# = 
‘» -10 Ba ce 
al a | 
= Til het ein 
2 ot LI LU aE 
=z — 
= -20 3 
= LL TT Tg 
& = 
a < 
= (roe | [UT | [lg 
a. —30 
Test Conditions 
—~40 
0 0.2 0.4 0.6 0.8 1.0 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP165A, OP165D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER =| MIN| TYP |MAX| UNITS | TESTCONDITIONS _ 


Apertured Radiant Incidence OP165D i ae 
OP165A | 1.95 3.70 | mW/em? |IF = 20 mA®) 

| _V_|Forward Voltage |i t6o] vv ie=20ma 
tn [Reverse Curent | 100) A Vn=2OV 
Ap [Wavelength at Peak Emission |_| 985 | | nm i= 10mA 
|B __|Spectral Bandwidth Between Half Power Points| | 50 | | nm |ir=10mA 
_Axp/AT |Spectral Shift with Temperature || 40.30| | nm°C_|Ie=Constant 
6p _|Emission Angle atHalfPowerPoints || 18 | | Deg. |Ir=20mA 
te [OutputRiseTime || 1000| | ns_ ery = 100 mA, 

| 500. | 


tj | |Output Fall Time PW = 10 us, oe = 10% 


Q 
us 
oc 
< 
or 
LL 
z 


Ca 
=u 
ae 
=e 
GO 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Relative Radiant Forward Voltage vs 
Forward Current Incidence vs. Forward Current Ambient Temperature 
1.6 5 = 
ae Test Conditions: x Test Conditions: 
Test Conditions Ip Pulsed (PW = 25 ps; sy Pulse Width = 100 us 
14 Ip = 0.0. s Duty Cycle =0.1% 
Ta = 25°C ‘4 100 ms between pulses). s uty Cycle = 0. 
A= ig 2 Ee and VF sampled at end of pulse. Se Ta = 25°C 
oe Ss 7 = ' 
1 1.2 Q. a 
ua 2 ' Q. © 
Fo eT = 3 8 8 
ee 0) a eS ee -_ 
= 08 ce =a = 
fae) [oad ma we 
aL, a) fe} ; 
Las T na ua 
> nN 
oO 
0.4 3 
> 
0.2 0 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
lc - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Tq - AMBIENT TEMPERATURE ~ °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


950 


Nf LI tet condos 


Pulse Width = 10 ps 


t - TIME - us 
RELATIVE RADIANT INTENSITY 
Oo 


0.5 20 mA Pulse 875 
Pulse Width = 100 us 
Duty Cycle =0.1% 
Normalized at Ta = 25°C 


$ 
WU-NOISSINS NV3d LY HLONITSAVM — 4X 
RELATIVE RADIANT INTENSITY 


0 100 200 300 


-§0 -25 0 25 £0 75 100 
Ip ~ FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP165W 
April 1993 


GP OPTEK 


GaAs Plastic Infrared Emitting Diode 


Type OP165W 


Features 


e Wide irradiance pattern 

e Mechanically and spectrally matched 
to the OP505W 

e Small package size for space limited 
applications 

e T-1 package style 


Description 


The OP165W is a 935nm high intensity 
gallium arsenide infrared emitting diode 
molded in an IR transmissive amber 
tinted epoxy package. The broad 
irradiance pattern provides relatively 
even illumination over a large area. 
This package is a T-1 style in all 
respects except for the length of the 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


CATHODE 


165 (4.19) 125 (3.18) 
pad | 7 715 (2.92) P 
050 (1.27) ANODE | 
NOM ie 
@) ee - | 125 (3.18) pg 
415 (2.92) 


.025 (0.64) ‘ 500 (12.70) .030 (0.76) 
015 (0.38) mm MIN NOM 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060 (1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


R6Verse VOlag6.sesadinc deuce s Soa Fix tad Reid A OOG in ROS eet ee 2.0V 
Continuous Forward Current ........ 0... cece eee eee eee eee 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) .............. 0c eee eee 3.0A 
Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WOU isc. ure etek dtnmsitrst oral dpe ny ed Siale Bee Sach aewttra ROE Hann a 260°C") 
POWe6r DISSIDANION: ecient iaw seguir ee eeee ks aoe eae eee 100mw) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mMW/°C above 25°C. 


Typical Performance Curves 


Percent Changes in Power Output Coupling Characteristics 
vs Time of OP165W and OP505W 


plastic package. h | | 
|e 
- ct i: ee eee ee 
“CCM TT sf} tt 
2 COP AA + 4} — 
= -n a a aia 
= LEU TIT it cee, 2 ae aes 
Braet | LU | LT [ieee Sele ace eee) 
Test Canin a Se ee 
oP i ae Re RP ies 
o | 01 0.2 0.3 0.4 0.5 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - inches 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OP165W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| ss PARAMETER =——siMIN':s | TYP | MAX UNITS | TEST CONDITIONS 


Ve a ESS IR MABE CT (REE Ir = 20 mA 


SYMBOL | ss PARAMETER 


IR Reverse Current | ae a 100 
Xp Wavelength at Peak Emission 
B Spectral Bandwidth Between Half Power Points 


VR =2.0V 


0 
| fess | nm |e = 10 ma 
| {so | nm |e = 10m 


AAp/AT | Spectral Shift with Temperature | f 4030 | | amo l- = Constant 


OHP Emission Angle at Half Power Points ez 


tr Output Rise Time 
tt Output Fall Time 


Typical Performance Curves 


Forward Voltage vs 
Forward Current 


Test Conditions ee 
lp = D.C. 
eae Het 
TU ETE 


Ip - FORWARD CURRENT - mA 


Ve - FORWARD VOLTAGE - V 


Rise Time and Fall Time vs 
Forward Current 


Nee Test Conditions: 


Pulse Width = 10 ys 
Duty Cycle = 10% 


0 100 200 300 
lp - FORWARD CURRENT - mA 


90 | | Deg. | ir= 20ma 


| _ [1000 | sins Ir(Pk) = 100 mA, 
a a PW = 10 us, D.C. = 10.0% 


Forward Voltage and Power Output 
vs Forward Current 


Test Conditions: 

Ip Pulsed (PW = 25 ys; 
100 ms between pulses). 
PQ and VF sampled 

at end of pulse. 


Ve - FORWARD VOLTAGE - Volts 
MU - LAdLNO HaMOd - Og 


Ip - FORWARD CURRENT - A 


Normalized Power Output and Wavelength 
at Peak Emission vs Ambient Temperature 


20 mA Pulse 

Pulse Width= 100 us 
Duty Cycle = 0.1% 
Normalized at Tc = 25°C 


0.5 


RELATIVE RADIANT INTENSITY 
3 
wu -NOISSIW] XW3d LV HLONITIAVM ~ dX 


-50 -25 0 2 50 75 100 
Ty - AMBIENT TEMPERATURE - °C 


Forward Voltage vs 
Ambient Temperature 


Test Conditions: 
Pulse Width= 100 ys 
Duty Cycle=0.1% 


ee Ty = 25°C 
< 

—_ 

3 

=> 

a 
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< 

= 

ce 

red 

| 

+ 

Ty - AMBIENT TEMPERATURE - °C 
Relative Radiant Intensity vs 
Angular Displacement 

- 
(7p) 
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tad 

= 

~ 

<x 

Pr 

ce 


6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Product Bulletin OP166A 
April 1993 


(SP, OPTEK 


GaAs Plastic Infrared Emitting Diodes 
Types OP166A, OP166D 


Features 


e Narrow irradiance pattern. 

e Mechanically and spectrally matched 
to the OP506 series phototransistors 

e T-1 package style 

e Two power ranges 


Description 


The OP 166 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The narrow irradiance 
pattern provides high on-axis intensity 
for excellent coupling efficiency. Lead 
spacing on this series is .100 inch 
(2.54mm). 


Replaces 
OP161SL series. 


Note 


The OP166B, C have been replaced by 
OP164B, C which are equivalent except 
for the color of the package. 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILL!METERS) REASUREMENT. SUREACE (MOTE: 3} 


<< -200(5.08 
-18014.57) 


———— 


.165(4.19) 
~~ "'145(3.68) 


A 
H 


os __ 


025(0.64) 
'015(0.3) 92 NOM 


.050(1.27) 
NOM 


125(3.18) py, 
115(2.92) 


| 
.100(2.54) 
NOM 


Se aieuenetemamemeneeane el 


CATHODE | | 
500(12.70) 030(0.76) 
MIN TE NO 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


REVelSe VONANE sini ewe RG ome eekeeeiie cae nine dbo eta Rab emis 2.0V 
Continuous Forward Current ...........0 0.0. e eee eee ee eens 50mA 
Peak Forward Current (1 ys pulse width, 300 pps)...................008. 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


UPI sd Seas totem? See ereepins moire eres tid os one cinema tens he eae aterm 260°C") 
Power Dissipauon: . so5 4.5 o2%es ees ed Seine eke s a ea pe ieee 100mw??) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 
max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/C above 25°C. 

(3) Ee(apT) is a measurement of the average apertured radiant incidence upon a sensing area 
0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590" (14.99mm) from the measurement surface. EeapT) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
OP166 and OP506 


men 
ot HTT UT Pad 


RELATIVE OUTPUT CURRENT 


Projected ~--- 


PERCENT CHANGE IN E, - % 


Test Conditions 
Ta = 25°C 


0 0.2 0.4 0.6 0.8 1.0 


t - TIME - Hours DISTANCE BETWEEN LENS TIPS - inches 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP166A, OP166D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL PARAMETER MIN | TYP | MAX | UNITS | TEST CONDITIONS 
Ee(aPT) Apertured Radiant Incidence OP166D 1.40 mW/cm* lr = 20 mA) 
OP166A 1.95 3.70 |mWem lp = 20 mA”) 
ae ae 


VE Forward Voltage lF=20mA 
ln___|ReverseCurrent =| Tt t00 sp V2.0 
ap __|Wavelength atPeakEmission | [935 | [nm | te = 10 mA 
B___| Spectral Bandwidth Between Half Power Points| | 50__ [nm |= 10a 


EMITTING 
DIODES 


OQ 
uu 
ad 
x 
ar 
o 


AAp/AT _| Spectral Shift with Temperature | 4030 | nm/°C lr = Constant 
@HP Emission Angle at Half Power Points | tag | eg. lF=20mA 
tr Output Rise Time | | 4000 | IF(PK) = 100 mA, 
tr Output Fall Time nn PW = 10ps, D.C. = 10.0% 
Typical Performance Curves | 
Forward Voltage vs Forward Voltage and Relative Radiant Forward Voltage vs 
Forward Current Incidence vs. Forward Current Ambient Temperature 


Test Conditions: Test Conditions: 


Mestre Hie Gl Ip Pulsed (PW = 25 us; ry Pulse Width = 100 ps 
14 - Ip=DC. = Duty Cycle = 0.1% 
Ts =25°C i 100 ms between pulses). y o uty Cyc : 
‘a 1} LAI 2 Ee and VF sampled at end of pulse. 40% > 
= o_ Ss V4 =] ' 
es he ! a 8 
SL} og 8 & 
ar 1.0 Lo =| | bas +4 r=} 
4 _—, Po 4 > 
ae : g 8 
coc o Fs = 
= o6 = 2 20 = = 
{=} oc ~~ th. 
rw S 3 
' 0.6 os re 
> 1 10 
oO 
0.4 5 
0.2 0 0 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
Ip - FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


950 
Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


t - TIME - ps 


0.5 20 mA Pulse 875 
Pulse Width = 100 ys 
Duty Cycle = 0.1% 
Normalized at Ta = 25°C 


RELATIVE RADIANT INTENSITY 
© 
2 
WU-NOISSING XV3d LY HLON3TIAVM - dX 
RELATIVE RADIANT INTENSITY 


0 100 200 300 


-50 —25 0 25 50 75 1 
Ir - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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_ — &P.OPTEK 
Product Bulletin OP166W a es - | cere 


April 1993 


GaAs Plastic Infrared Emitting Diode 
Type OP166W 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


. <— 500 112.7 125 (3.18) 
165 (4.19) rf 115 (2.92) 
E 145 (3.68) ‘ ANODE 


: | —, 


-125 (3.18) 


115 (292) BIA 


y a 


025 (0.84) gq 050 (1.27) NOM 
015 (0.38) 


Features : Absolute Maximum Ratings (Ta 25°C unless otherwise noted) 

e Wide irradiance pattern. Reverse Vollage si. on.nate etc nhntawar ge ae eee Pac ese ls eine ws Sue 2.0V 

e Mechanically and spectrally matched Continuous Forward Current ........ 0.0. cece eee ee eee eens 50mA 
to the OPS506W Peak Forward Current (1 psec pulse width, 300 pps) ..............0..000e 3.0A 

e Small package size for space limited Storage and Operating Temperature Range ................005 -40°C to +100°C 
applications Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 Sec. with soldering 

° T-1 package style OM) 3k seid bine oratode Ghent era See ane Rae wecaeeaees 260°C" 

POwer Dissipation .a%o cee oar e hehe beso ee he eee se We atane 100mw?) 
Stace Notes: 
Description (1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. A 


max. of 20 grams force may be applied to the leads when solderin 
The OP166W is a 935nm high intensity (2) Derate ineciy 1 "3amWro. 7 


gallium arsenide infrared emitting diode (3) For identification purposes, cathode lead is 0.060(1.52) nom shorter than anode lead. 
molded in an IR transmissive amber 
tinted epoxy package. This packageisa _ Typical Performance Curves 


T-1 style in all respects except for the Percent Changes in Power Output caine Characteristics 
length of the plastic package. Lead “vs Time of OP166W and OP506W 
spacing on this part is .100 inch 
(2.54mm). 
0 
pas 0.8 
F a 
-_ rhs Es 
e“COOIEPSS ST TH S. 
e COU: 
= LIU TT Te 
= Projected he cate ac 7 
Test Conditions 
Ty = 25°C 
-40 0 
0 0.1 0.2 0.3 0.4 0.5 
t - TIME ~ Hours DISTANCE BETWEEN LENS TIPS - Inches 


Optek Technology, Inc. 1215 W. Crosby Road = Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | : 
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Type OP166W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ve___|ForwardVoltage = “as —(tisdTsC CT Sd tO ste = 20m A 
In___|ReverseCurrent == sss] | 100A | Vn = 2.0V 
Ap___|WavelengthatPeakEmission =| | 935, | [nm | I= 10 mA 
B__| Spectral Bandwidth Between Half Power Points| | | {mm | = 10mA 
AAp/AT | Spectral Shift with Temperature | | 40.30 | ~~ s[nmC_|_ Ie = Constant 
i ae oer 
el a 
ie acl Pa eed 


O 
lu 
iam 
<8 
am 
LL 
=< 


‘O) 
Zt 
Fa 
=e) 
iC 


6HP Emission Angle at Half Power Points Deg. | IF=20mA 
tr Output Rise Time ns IF(PK) = 100 mA, 


tt Output Fail Time ns PW = 10 us, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Power Output Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 


Test Conditions: 
Pulse Width= 100 ys 


Test Conditions: 


diti 
Test Conditions Ip Pulsed (PW = 25 us: 


ater 2, | 100 ms between pulses). Duty Cycle=0.1% 
> s PQ and VF sampled o > 
is at end of pulse. o Ss 
ee) oO i 
2 x = é 
= S = 8 
a o rat =) 
[2 aq <x + c 
<< ~~ < 
z = ? [ = 
oS > , 3 
a ' 3 \ 
s > =) 

0 
lp - FORWARD CURRENT - A Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Normalized Power Output and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


t - TIME - ps 
RELATIVE RADIANT INTENSITY 
° 


20 mA Pulse 
Pulse Width = 100 ys 
Duty Cycle=0.1% 


wu -NOISSIN] NV3d LY HLONITIAWM ~ OX 
RELATIVE RADIANT INTENSITY 


Normalized at Tp = 25 °C 


9 ute 200 300 -50 -25 0 2 50 75 1 
Ip - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. _ 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP168F 
April 1993 


(SP), OPTEK 


GaAs Plastic Infrared Emitting Diodes 
Types OP168FA, OP168FB, OP168FC 


Features 


e Flat lensed for wide radiation angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Mechanically and spectrally matched 
to the OP508F series phototransistor 
and the OP538F series 
photodarlingtons 


Description 


The OP168F series are gallium arsenide 
infrared emitting diodes molded in “end 
looking” miniature black plastic 
packages. This device has a wide 
radiation angle due to its flat emitting 
surface. Small size and 0.100 (2.54mm) 
lead spacing allow considerable design 
flexibility. 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.065 (1 65) 
.055 (1. 40) 


.130 (3.30) 


.120 (3.05) EMITTING 


SURFACE { 
.090 (2.29) 


a (4.19) .070 (1.78) 


.155 (3.94) OM | 


OPTICAL 
CENTER LINE | 


035 (0.89) 
025 (0.64) 


a CATHODE 


.025 (0.64) SOQ NOM——w»-|  |~<e-——- —™- 50(12.7) —~ 
MIN 


015 (0.38) 


* —— | 


“FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06 (1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Continuous Forward Current .......0.. 2.0 ccc eee eee eee eens 50mA 
Peak Forward Current (Pulse Width = 1 usec, 300pps) .................-.. 3.0A 
Reverse Vollade 4.2 iaiitsa cima tie ese tee ge vei Meenas eteaes Soya 2.0V 


Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WORD) isc omer tment Gott A lamest tae ae aed ates Gide Heese 260°C") 
Power Dissipation sce sa bgt en tates ahah Ew 24 La ete meee seals 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Ee(apT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.081" (2.06mm) in diameter perpendicular to and centered on the mechanical axis of 
the “emitting surface” and 0.400" (10.16mm) from the measurement surface. Ee(apt) is not 
necessarily uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs. Time 


Coupling Characteristics of 
OP168F and OP508F/0P538F 


<0 


PERCENT CHANGES IN Ep — % 
Ic — QUTPUT CURRENT — mA 


TEST CONDITIONS: Rie eeil 


Ta = 25°C 


100 1K 10K 100K 0 0.2 0.4 0.6 0.8 1.0 
t — TIME — Hours DISTANCE BETWEEN LENS TIPS — Inches 
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Types OP168FA, OP168FB, OP168FC 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


oT 
SYMBOL PARAMETER MIN | TYP |MAX| UNITS TEST CONDITIONS 


Eeiapt) |Apertured Radiant Incidence OP168FC | 0.27 rete zoma) 
OP168FB | 0.43 0.73 | mWiem? |IF = 20 mA) 
OP168FA | 0.48 
Ve Forward Voltage 1.60 V lF=20mA 26, 
IR Reverse Current 100 uA s«|VR=2.0V ate 
Ap __|Wavelength at Peak Emission 935 nm |Ip=20mA | a 
B Bandwidth Between Half Power Points 50 nm l—F=10mA 
AAp/AT |Spectral Shift with Temperature +0.30 nm/°C_ |IF = Constant 
O@HP Emission Angle at Half Power Points 104 Deg. |lF=20mA 
tr Output Rise Time 1000 ns IF(PK) = 100 mA, 
ti  |Output Fall Time 500 oe eee 


Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 


TEST CONDITIONS: TEST CONDITIONS: - TEST CONDITIONS: 

1.4 | 'F- 0.0. Ip Pulsed (PW = 25 ys; ni PULSE WIDTH = 100 us 

= Bree al a id ’ between Ba DUTY CYCLE = 0.1% 
s pulses). 2 > 1. Ta = 25°C 
A 1.2 = Ve sampled at end of S | 1 ie 
(vw) | m ee 
2 [wey iow] o 
~_ o 2 = 
—_d <x > —_ 
S10 = = ra) 
=> 

2 = > oa 
fo ang = 2 
<x Qa = o 
= 0.8 ce s <= 
ae Ss = 
= s 5 
| 0.6 2 2 

0.4 = 3 


0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 -80 -40 O 40 80 120 160 
Ip — FORWARD CURRENT — mA Ir — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C 


Relative Radiant Intensity 
Rise Time and Fall Time vs. and Wavelength at Peak Emission vs. Relative Radiant Intensity vs. 
Forward Current Ambient Temperature Angular Displacement 


100 mA PULSE 875 
PULSE WIDTH = 100 ys 
DUTY CYCLE = 0.1% 


[<=] 
oOo 
ao 
WU — NOISSING NW3d LV HLONSTIAVM — X 
RELATIVE RADIANT INTENSITY 


NORMALIZED AT Ta = 25°C 


850 
-§60 -25 QO 25 50 75 100 125 80 60 40 20 0 20 40 60 80 


ip — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP169 
April 1993 


(S), OPTEK 


GaAs Plastic Infrared Emitting Diodes 
Types OP169A, OP169B, OP169C 


Features 


e Integral lens for narrow beam angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Mechanically and spectrally matched 
to the OP509 phototransistor series 


Description 


The OP169 series are gallium arsenide 
infrared emitting diodes molded in “end 
looking” miniature clear packages. The 
molded lens insures improved uniformity 
of lens magnification from unit to unit. 
The OP169 series provides a broad 
range of on-line and radiant intensities 
and has considerable design flexibility 
due to its small size. These devices are 
mechanically and spectrally matched to 
the OP509 series phototransistors. 


Optek Technology, Inc. 


1215 W. Crosby Road 


054(1.37) pig 
ee .050(1.27) 


ol 


0852.16) Bei 94) 
075(1.91) 


= Tht 150(3.81 | a La 83) 
140(3.56) (06011 52) 


aS 54) ce lies 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


030(0.76) NOM 
RADIUS LENS 
| 02510.64) | 1 0340.86, 
(01510.38) 90 NOM I. -165(4.19) 030(0.76) 
155(3.94) 
* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Continuous Forward Current ......... 0... c cece ee eee tee eee eee eens 50mA 
Peak Forward Current (Pulse Width = 1 psec, 300pps) ................... .. 3.0A 
ROVGISS VONAGO- cus saw tale waned ae aioe ees babe kw ee Te et Geek eys 2.0V 
Storage and Operating Temperature Range .................5. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
AOA) ted eon ec sakes et are ge Bets baw eas ea a ees 260°C") 
Power DISSipation: «ssa wnawe dd orit a ceawe adc beac ees eees ea es 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Ee(apr) i is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653" (16.6mm) from the lens tip. Ee(apt) is a measurement of the average 
radiant intensity within the cone formed by the above conditions. Ee(apT) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics 
of OP169 and OP509 


Percent Changes in Radiant Intensity 
vs Time 


0.6 


EVs) alto alee ales 
fe 
hPa eSeERE 
See Sees 
BE SESRESRE 
fete. <2hee 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS - inches 


PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 


0.2 


t - TIME - Hours 
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(214) 323-2200 Fax (214) 323-2396 


Types OP169A, OP169B, OP169C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


PARAMETER MIN | TYP | MAX | UNITS | TESTCONDITIONS 


Eeiapt) |Apertured Radiant Incidence OP169C |0.027 
OP169B |0.108 0.220 | mW/cm? |Ir = 20mA®) 
‘OP169A /0.180 


__Vr_|Forward Voltage | tof ov e=20ma 
__In__ [Reverse Current | too | pA Vr=20v 
Wavelength at Peak Emission 935 | | om IF = 20mMA 

| Bp | Bandwidth Between Half Power Points | 50 || nm ip=tomA 
_ANpIAT [Spectral Shiftwith Temperature |_| 40.30) | nmC Ip=Constant 


Emission Angle at Half Power Points ae ee IF = 20mMA 


Q 
in So 
data 
— 
Eb 
Zu> 


Output Rise Time 


Output Fall Time 


lF(PK) = 100mA, 
PW = 10 us, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
5 . 
Test Conditions: an Test Conditions: 
Ip Pulsed (PW=25 ps Pulse Width = 100 us 
100 ms between pulses). = Duty Cycle=0.1% 
Zz * Ee and VF sampled 5 
=> eo | Ss 8 an F p a4 > 
TA ; at end of pulse. = a 
2 Be . Ss 8 
= ail =< 3 2 
(—) ed o i] 
: 20 zs 
Qa > z Q 
ce 2 — oc 
= = ? S = 
[o~) ec o o 
adhe oQ rm fede 
' a F { 
— mn [vey 
> i 1 \ > 
3 
= 
2 
0 
0 0.2 0.4 0.6 0.8 1.0 
ig - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


t - TIME ~ ps 


20 mA Pulse 875 
Pulse Width = 100 ys 

Duty Cycle = 0.1% : 
Normalized at Ty = 25°C 


RELATIVE RADIANT INTENSITY 
3 
Q 
WU -NOISSIWS NV3d LV HLONITIAVM— AX 
RELATIVE RADIANT INTENSITY 


0 100 200 300 00 60° 40° ~—.20° 0 20° 39 40°_—s«G 


-~§0 -25 0 2 S50 75 1 
ip - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP223 
April 1993 


(GP.OPTEK | 


GaAlAs Hermetic Infrared Emitting Diodes 
Types OP223, OP224 


Features 


e Narrow irradiance pattern 

e Enhanced temperature range 

e Small package size permits high 
device density mounting 

e Mechanically and spectrally matched 
to the OP640SL and OP3OOSL series 
devices 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e Wavelength matched to silicon’s peak 
response 


Description 


The OP223 and OP224 devices are 
890nm gallium aluminum arsenide 
infrared emitting diodes mounted in 
hermetically sealed “Pill” type packages. 
The narrow irradiance pattern provides 
high on-axis intensity for excellent 
coupling efficiency. 


Optek Technology, Inc. 


| 1215 W. Crosby Road 


at. a 


024(0.61) 
| , ; .016(0.41) 


.092(2.34) 
.084(2.13) 


.136(3.45) 
117(2.97) 


= 


.069(1.75) 
062(1.57) 
MEASURING 
SURFACE 


062(1.57) (NOTE 4) 


059(1.50) 


010(0.25) Li 
0050.13) 


CATHODE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.089(2.26) 
.080(2.03) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage....... ua paeeetOek ae eee Spine Rad Ae ESA ek Meee 2.0V 
Continuous Forward Current ........ 0.0... cece cee eee ee eee eens 100mA 
Peak Forward Current (2 ps pulse width, 0.1% duty cycle)................. 1.0A 
Storage Temperature Range ..............000eceeeeeeeeeees -65°C to +150°C 
Operating Temperature Range ............ iS iiauat ny Davy esta Get -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron) ................06. 260°C) 
Power DISS patlon ass civ tisscie wt acoscrues oes eateries eeeace. Aieeel yties 150mw®) 
Notes: 


(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 
devices into PC boards. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 1.50mW/°C above 25°C. 

(4) Eecapt) is measured using a 0.031" (0. 787mm) diameter apertured sensor placed 0.50" 
(12.7mm) from the mounting plane. Ee(apTy is not necessarily uniform within the measured 
area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP223 and OPGO0 


* 40 HL 
- — 
~ Sil = 
FS 
z mel Ht s 
as -20 o 
So - 
= = 
G —30 > 
a So 
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oS > 
ieee < 
ce 


a atl 


100 100K 0 0.2 0.4 0.6 0.8 1.0 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 
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Types OP223, OP224 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


UNITS | TEST CONDITIONS. 


OP223 mWiem> | IF = soma! 
OP224 mW/cm? | Ir = 50mA“) 
Lu © op) 
Ap Wavelength at Peak Emission | jes | nm l— = 10mMA Ss : ts 
r=O 
B Spectral Bandwidth Between Half Power Points | feo ffm IF = 10mA Zio 
A Ap/AT Spectral Shift with Temperature | | sot] | nme Ir = Constant 
68HP Emission Angle at Half Power Points | fea | | Deg, IF = 50mA 
tr Output Rise Time | | s500 | dt ns | tpg = 100mA, PW = 10us 
ti Output Fall Time [——yes0. [| ns | D.C. = 10.0% 
Typical Performance Curves 
Forward Voltage vs Forward Voltage and Radiant incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
75 
o" Test Conditions: 
= Pulse Width = 100 ps 
Z4 60 m Duty Cycle 0.1% 
" 3 S se 
< = 3 45 @ = 
= = 2 °& 
=| [a = & 
: 5 2 3.0 = = 
< re Test Conditions: 2 = 
= IF = Pulsed (PW = 25 ys; 2 is 
> aa, 100 ms between pulses). 15 | > 
Ee and VF sampled at 3 
end of pulse. = 
= 
0 0 
| 0 0.2 0.4 0.6 0.8 1.0 _~80 —40 0 40 80 120 160 
I — FORWARD CURRENT — mA Ir - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Normalized Power Output vs 
Forward Current Ambient Temperature 
2.0 
Test Conditions: ; 
Pulse Width = 10 ys = ie oe 
ee ee Duty a cae 
15 Normalized at Ty = 25 °C 


t - TIME - ps 
NORMALIZED OUTPUT 
oO 


0.5 


0 100 200 300 -50 -25 0 25 50 75 100 125 
Ip - FORWARD CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 


a 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP231 
April 1993. 


(SP), OPTEK 


GaAlAs Hermetic Infrared Emitting Diodes 
Types OP231, OP232, OP233 


Features 


e Enhanced temperature range 

e TO-46 hermetically sealed package 

e Mechanically and spectrally matched 
to OP800, OP593, and OP598 
phototransistors 

e Specified apertured power in ranges 
to satisfy most applications 

eo Variety of power ranges 


Description 


The OP231 series devices are gallium 
aluminum arsenide infrared emitting 
diodes mounted in hermetic TO-46 
housings. Gallium aluminum arsenide 
features higher radiated output than 
gallium arsenide at the same forward 
current. The wavelength is centered at 
890 nm which closely matches the 
spectral response of silicon 
phototransistors. The OP231 series is 
lensed to provide a narrow beam angle 
(18° between half power points). The 
narrow beam angle and the specified 
radiant intensity of the OP231 series 
allow ease of design in beam interrupt 
applications in conjunction with the 
OP800 or OP598 series photosensor. 


Please refer to application bulletins 208 


and 210 for additional design information 


and reliability (degradation) data. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE (CASE) 
500 (12.78) 


235 (5.97) 
100 (2.54) he MIN i NOM ; 


anon 


.247 (6.27) .230 (5.84) 


209 (5.31) | 
195 (4.95) 
178 (4.52) 


.140 (3.56) 
NOM DIA 
APERTURE 


LY 
a 046 (1.17) 


CATHODE ‘036 (0.91) 


*, (5. ie 
190 (4.83) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ReVeIse VONAGG 2455 as bose ey oa oars oe bee Ses wed eg on Coes eee ee oe 2.0V 
Continuous Forward Current ......... 0.00 ee eect e eens 100mA 
Peak Forward Current (2 1s pulse width, 0.1% duty cycle)................. 10.0A 
Storage Temperature Range ........... 0.0 cece eee eee eee ee -65°C to +150°C 
Operating Temperature Range ............ 2... ce eee eee eee -65°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


GOON cece dentate tats ater auras ols eau dae pate Mahe aha ameRe eat 260°C 
POWSrDISSIDAUON 6.7 05 sehen oad sa ae ee aes ene eee bee ees 200mw) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. 

(2) Derate linearly 2.0 mW/°C above 25°C. 

(3) Ee(apt) is a measurement of the average radiant intensity within the cone formed by the 
measurement surface, a radius of 1.429" (36.30mm) measured from the lens side of the tab 
to the sensing surface and a sensing surface of 0.250" (6.35mm) in diameter forming a 10° 
cone. Ee(apt) is not necessarily uniform within the measured area. 

(4) Measurement made with 100us pulse measured at the trailing edge of the pulse with a duty 
cycle of 0.10% and an Ir = 100mA. 


Typical Performance Curves 


Forward Voltage vs. 
Forward Current 


LL 
Le || 
| 


Forward Voltage and Radiant Incidence 


vs. Forward Current 
5.0 


ig = 100 mA to 1.00 A (Pulsed) 
Pulse Width = 100 us 

40 Duty Cycle = 0.1% 
Ve, Pa Sampled at End of Pulse 


Ve — FORWARD VOLTAGE — Volts 
ss 
Ve — FORWARD VOLTAGE — Volts 


z79/Mul - JONICGION LNWIGVY GIUNLUIdY ~ *3 


0.1 1.8 10 100 0 0.2 0.4 0.6 0.8 1.8 
ig — FORWARD CURRENT — mA ig — FORWARD CURRENT — Amps 
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Types OP231, OP232, OP233 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX UNITS TEST CONDITIONS 
Eeapt) | Apertured Radiant Incidence § OP231 1.5 mW/om, | te = 100 ma@) 
mW/cm? l- = 100 mA®)(4) 


6.0 mW le = 100 mA®)4) 

8.0 mW le = 100 mA®4) 

10.0 mW le = 100 mA®)4) 
Ir = 100 ma”) 


(100 [yA || Vr=2.0V 

| tnm ste =10mA 
|i nm ste = 10 mA 

+0.30 | | nm*C_|_Ie =Constant 
ers 
a 


Po Radiant Power Output OP231 


QO 
2a 
ae 
ft 
EES 
2° 


VE Forward Voltage 


eee 

In| ReverseCurrent = 

Ap __| Wavelength at Peak Emission S| | 890 
ae 
ae 
eee 
os 
eae 


B Spectral Bandwidth Half Power Points 
AAp/At | Spectral Shift with Temperature 
OHP Emission Angle at Half Power Points 


tr Output Rise Time 
tt Output Fall Time 


Deg. __|_Ir=100 mA 
fns_ | Irpx) = 100 mA, 
250 | eins | ~PW= 10s, D.C. = 10% 


Typical Performance Curves 


Forward Vo!tage vs. Rise Time and Fall Time vs. Normalized Radiant Incidence 
Ambient Temperature Forward Current vs. Ambient Temperature 
0.8 


Pulse Width = 100 pus 
Duty Cycle = 0.1% 


100 mA Pulse 

Pulse Width = 100 pus 
Duty Cycle = 0.1% 
Ta = 25°C 


Ve — FORWARD VOLTAGE — Volts 
t— TIME — ps 
[ — ] 
> 
NORMALIZED RADIANT INCIDENCE 


~50 6 50 100 ~50 0 50 100 150 
Ta — AMBIENT TEMPERATURE — °C tg — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 
Relative Radiant Intensity vs. Coupling Characteristics 
Anguler Displacement of OP231 and OP800 
1.0 
' . 
ra 0.8 = 
2 = } 
= Es LL Wm 
3 s Ll Ty Pe | — = 
3 ee), 2 
: Cte 
« 
7 = 0.2 
: fect aicel aloo ates 
PP 2 a 
a ee a be 0 02 o4 O86 O08 1. 
6 — ANGULAR DISPLACEMENT — Degrees DISTANCE BETWEEN LENS TIPS — Inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP231W 
February 1994 


 @POPTEK 


GaAlAs Hermetic Infrared Emitting Diodes 
Types OP231W, OP232W, OP233W 


Features 


e Wide irradiance pattern 

e Enhanced temperature range 

e Mechanically and spectrally matched 
to the OP800WSL and OP830SL 
series devices 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e TO-46 hermetically sealed package 


Description 


The OP231W series devices are 890nm 
gallium aluminum arsenide infrared 
emitting diodes mounted in hermetically 
sealed packages. The broad irradiance 
pattern provides relatively even 
illumination over a large area. 


Replaces 
K6300 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


.019 (0.48) 
-016 (0.41) 
2 PLACES 


.150 (3.81) P .230 (S.84) 
.140 (3.56) .209 (S.3t) @ (298, (3:9 


-186 (4.72) 


» 
% .100 (2.54) % “60 (4.57) 


een 


.046 (1.17) 

.026 (0.66) 
-030 (0.76) 

MAX 


* THIS OIMENSION CONTROLLED AT HOUSING SURFACE. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage sien cnet aaa ws k wt aieuraw ee ee cae a aay 2.0V 
Continuous Forward Current .......... 0.0. cece eee eee eee ne eeas 100mA 
Peak Forward Current (2 us pulse width, 0.1% duty cycle)................. 10.0A 
Storage Temperature Range .............cc cece c eee eee eees -65°C to +150°C 
Operating Temperature Range ..... ee re oe on Te -65°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HOGI pice anes cantata ennui ad Dean caiman anaes 260°C") 
POWSr DISSIDGUON vcs ccs ere ee ete eae eee eee eee Us 200mw?) 
Notes: | 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. 

(2) Derate linearly 2.0 mW/°C above 25°C. 

(3) Eecapt) is a measurement of the average radiant intensity within the cone formed by the 
measurement surface, a radius of 0.466" (11.84mm) measured from the lens side of the tab 
to the sensing surface, and a sensing surface of 0.250" (6.35mm) in diameter forming a 30° 
cone. Eecapt) is not necessarily uniform within the measured area. 

(4) Measurement made with 100ps pulse measured at the trailing edge of the pulse with a duty 
cycle of 0.1% and an Ir = 100mA. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP231W, OP232W, OP233W 


Electrical Characteristics lis = 25°C un unless otherwise re note) 


Simbel Radiant Incidence 


| Ve [Forward ForwardVoltage = a ttsts—is*Y 


OP231W 
OP232W 
mere ica aaa amaea 


Reverse Current 


Bee mee 
ie Won arson |e) | om 


mWicm* 
mW/cm? 
ors Geis 


ae 100 ma’9)4) 
| ov ips 100 ma 
VR=2.0V 
lr=10mA 


P Bett Spectral Bandwidth Half Power Points | | Bo f 


AAp/AT  |Spectral Shift with Temperature | | 40.30] 
up | Emission Angle at Half Power Points rT 50 | 


Output Rise Time 


Typical Performance Curves 


Forward Voltage vs. 


Ambient Temperature Forward Current 


Ve — FORWARD VOLTAGE — Volts 
t— TIME — ps 


Ta — AMBIENT TEMPERATURE — °C ig — FORWARD CURRENT — mA 


Relative Radiant intensity vs. 
Angular Displacement 


RELATIVE RADIANT INTENSITY 
RELATIVE CURRENT OUTPUT 


60° 40° =: 29 
6 ~ ANGULAR DISPLACEMENT — Degrees 


20° 4g°s«GQ’? 0 


|__| 00° 
jas] | 


Rise Time and Fall Time vs. 


IF(PK) = 100 mA, 
PW = 10 ps, D.C. = 10% 


Normalized Radiant Incidence 
vs. Ambient Temperature 


100 mA Pulse 
Pulse Width = 100 jus 
Duty Cycte = 0.1% 
Ta = 25°C 


—50 0 50 100 180 
Ta — AMBIENT TEMPERATURE — °C 


NORMALIZED RADIANT INCIDENCE 
s 


Coupling Characteristics 
of OP231W and OP800WSL 


ig = 100 mA (Pulsed) 

VcE = 5.0 V 

te Normalized to .35” 
from Flange) 


0.4 0.8 1.2 1.6 2.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 


2-35 


Carrollton, Texas 75006 


(214)323-2200 Fax (214)323-2396 


DIODES 


a) 
WS 
ar 
ce 
Z tu 


Product Bulletin OP240A 
January 1995 


GP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
‘Types OP240A, OP240B, OP240C, OP240D 


Features 


Wide irradiance pattern 

Mechanically and spectrally matched 
to the OP550 and OP560 series 
phototransistors 

e Wavelength matched to silicon’s peak 
response 

Significantly higher power output than 
GaAs at equivalent drive currents 

e Side-looking package for space 
limited applications | 


Description 


The OP240 series devices are 890nm 


high intensity gallium aluminum arsenide — 


infrared emitting diodes molded inIR — 
transmissive clear epoxy packages. The 
side-looking packages are for use in PC 
board mounted slotted switches or as 
easily mounted interrupt detectors. 


Replaces 
OP240SL series 


Optek Technology, Inc. 


1 21 5 W. Crosby Road 


.100(2.54) 
.080(2.03) 


0671.70) 
057(1.45) 


230(5.84) 
a me Ln 220(5 59) aol 
CATHODE 
-100(2.54 


NGA “ 18014.57) 4.57 
wee BELTERR 
0310.79) NOM | 
ee sen 7 
010(0. 02510.64) n now '045(1.14) 
015(0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Tas 25°C unless otherwise noted) 


ReOVerse VOlAGe iv iawcnt< heard eco necaie she deudd oa eek eeee ewe 2.0V 
Continuous Forward Current ........ 0.0... cc cece e cece cece seen eeees 50mA 
Peak Forward Current (1 1s pulse width, 300 PPS) ea tata mea sacee 3.0A 
Storage and Operating Temperature Range ..................- -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WON teat Salta lad aan 5 < mae niele nice teste balneecd tia dma ee 260°C") 
POW6r DISSIPAUON ito axe race se er etmowica se tatuen do udewe ewe 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Ee(apty | is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter perpendicular to and centered on the mechanical axis of the 
lens and 0.653" (16.6mm) from the lens tip. Ee(aPT) is not necessarily uniform within the 
measured area. 


Typical Performance Curves 
Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP240 and OP550 
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Test Conditions: 


t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 


Carrollton, Texas 75006 § (214) 323-2200 Fax (214) 323-2306. 
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Types OP240A, OP240B, OP240C, OP240D 


Electrical Characteristics (Ta= 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ee(APT) Apertured Radiant Incidence OP240D lr = 20 ma’®) 
OP240C Ir = 20 mA‘) 
OP240B : ; IF =20mA 
OP240A lp = 20 mA) 


Ve___|ForwardVoltage | | 80 | = 20m 
in___|ReverseCurrent =| | 100A | Vn = 2.0 
ap [Wavelength atPeak Emission = |_| 890 | | nm | t= 10m 
B___| Spectral Bandwidth Between Half Power Points| | 80 | ~——|nm__|_ r= 10 mA 


AAp/AT Spectral Shift with Temperature nm/°C l— = Constant 


| fv0.ta | | nme 

exp _|Emission Angle atHalfPowerPoints | | 40 | =~ Deg. | k= 20 mA 
eee! {ne 
cat == 


Q 
mow 
pata 
ca@ 
a 
20° 


tr Output Rise Time lF(PK) = 100 mA, 


tf Output Fall Time PW = 10 us, D.C. = 10% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
Test Conditions: an Test Conditions: 
3 lp Pulsed (PW = 25 ys; Pulse Width = 100 us 
= 100 ms between pulses). og Duty Cycle = 0.1% 
> 4 TF E, and Vp sampled as 
> \ e > > 
\ ws at end of pulse. S | 
ped = 3 > << 
a > o r=} 
> = > > 
2 =< = 2 
= c 2 z = 
= os 2 a 
oO oO Oo 
a ' > pes 
‘ > oO t 
7 >= 
= 
3 
it) 
0.1 1.0 10 100 
Ip - FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE ~ °C 
Rise Time and Fall Time vs Relative Radiant Intensity Relative Radiant Intensity vs 
Forward Current vs Ambient Temperature Angular Displacement 


_ 2.0 
Test Conditions: 


Pulse Width = 10 us 
Duty Cycle = 10% 


20 mA Pulse 

Pulse Width = 100 ps 
Duty Cycle = 0.1% 
Normalized at Ty = 25°C 


t - TIME - us 
RELATIVE RADIANT INTENSITY 


RELATIVE RADIANT INTENSITY 
oO 


0 100 200 300 -50 —25 0 25 50 75 100 125 80° 60° 40° 20° a° 20° 40° 60° 80° 
lg - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 ~ ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP245A 
April 1993 


(SP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP245A, OP245B, OP245C, OP245D 


Features 


e Mechanically and spectrally matched 
to the OP555 and OP565 series 
devices 

Wavelength matched to silicon’s peak 
response 

Significantly higher power output than 
GaAs at equivalent drive currents 
Side-looking package for space 
limited applications 


Description 


The OP245 series devices are 890nm 
high intensity gallium aluminum arsenide 
infrared emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The side-looking packages 
are for use in PC board mounted slotted 
switches or as easily mounted interrupt 
detectors. 


Replaces 
K6650 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


105 (2.667) 
095 (2.413) 

100 (2.54) 
NOM 


CATHODE 


= 020 (5.08) 


SQ NOM 


245 (6.223) 
500 (12.70) | 
vet 225 (5.715) 
092 (2.34) 


.082 (2.08) 


180 (4.57) 
170 (4.23) 
055 (1.40) 
045 (1.14) 
025 (0.64) 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Volage ssa! sck sicecews Ow nw gies Denice yee Se Re wie dl chase eed 2.0V 
Continuous Forward Current ......... 0... ccc ee eee nee 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ...................000- 3.0A 
Storage and Operating Temperature Range ................05. -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


(ROH Acco tn cede seats os eanct ctenin aac au emacs nema cee 260°C 
POWOr DISSIDANON ni yh aciee ees cage oa ee ROSES Dee AEs eRe 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 
max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Alan is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653" (16.6mm) from the lens tip. Ee(apt) is not necessarily uniform within the 
measured area. 


Typical Performance Curves 
Percent Changes in Radiant Intensity — 


Coupling Characteristics 
vs Time 


of OP245 and OP555 


Heeeaw 

LOTT [eens 
(a i a 
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Ae eee 
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Gh ee ears 
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eel See 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS - Inches 


0.6 


0.4 


Projected ~—--- 


PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 


Test Conditions: . 
Ty = 58°C 


t - TIME ~ Hours 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP245A, OP245B, OP245C, OP245D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ee(APT) Apertured Radiant Incidence 
VF Forward Voltage 
IR Reverse Current 


Xp Wavelength at Peak Emission 
B Spectral Bandwidth Between Half Power Points 


Spectral Shift with Temperature = 
Emission Angle at Half Power Points he. | 
[eel 


AAp/AT 
8HP 
tr Output Rise Time 
tt Output Fall Time 


Typical Performance Curves 


Forward Voltage vs 
Forward Current 


Test Conditions 
— IF=D.C. 


eal 
a — am 
ee ee ell 
= hes cee 
[om] . 
=> 
e | LT LL 
= 0.8 
S 
1 0.6 
0.2 
0.1 1.0 10 100 
Ip - FORWARD CURRENT - mA 
Rise Time and Fall Time vs 
Forward Current 
0.8 — 
Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 
Ty = 25°C 
Ce el a a 
rf 
mL IN to 
WwW 0.4 
= Ee! 
— 
eal a. 
i ee 


0 100 200 300 
Ig - FORWARD CURRENT - mA 


RELATIVE RADIANT INTENSITY 


OP245D 
OP245C 
OP245B 


OP245A 


P ; 
io) 


Forward Voltage and Radiant Incidence 
vs Forward Current 


Test Conditions: 

Ip Pulsed (PW = 25 ys; 
100 ms between pulses). 
Ey and Vr sampled 

at end of pulse. 


Ve - FORWARD VOLTAGE - Volts 
2W3/MW - Z9NIOIONI LNVIGWH O3HNLYIdY - °3 


Ip - FORWARD CURRENT - Amps 


Relative Radiant Intensity 
vs Ambient Temperature 


20 mA Pulse 

Pulse Width= 100 us 
Duty Cycle = 0.1% 
Normalized at Ty = 25°C 


100 125 


-50 -25 0 2 50 75 
Ty - AMBIENT TEMPERATURE - °C 


Ve - FORWARD VOLTAGE - V 


RELATIVE RADIANT INTENSITY 


l- = 20 ma’) 
Ir = 20 mA® 
l—F = 20 ma’) 
Ir = 20 mA®) 


IF = 20 mA 
VR=2.0V 
lF=10mA 
le =10mA 
l- = Constant 
lF=20mA 


lF(PK) = 100 mA, 
PW = 10 ps, D.C. = 10.0% 


Forward Voltage vs 
Ambient Temperature 


Test Conditions: 
Pulse Width= 100 us 
Duty Cycle=0.1% 


Ty - AMBIENT TEMPERATURE - °C 


Relative Radiant Intensity vs 
Angular Displacement 


0° 20° 40° 60° 80° 


80° 60° 40° 20° 
6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carrollton, Texas 75006 
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(214)323-2200 


Fax (214)323-2396 
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Product Bulletin OP265A 
April 1993 


(SP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP265A, OP265B, OP265C, OP265D 


Features 


e Narrow irradiance pattern 

e Mechanically and spectrally matched 
to the OP505, OP535 series devices 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e Wavelength matched to silicon’s peak 
response 

e T-1 package style 


Description 


The OP265 series devices are 890nm 
high intensity gallium aluminum arsenide 
infrared emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The narrow irradiance pattern 
provides high on-axis intensity for 
excellent coupling efficiency. 


Replaces 
K6600 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


| See Nor SURFACE 
(SEE NOTE 3) 


165(4.19 — Tike 
145(3.68) 
“NOM 


125(3.18) pin 
ie 92) 


As CATHODE 


we -225(0.64) : | | .030(0.76) 
SQ NOM —_— mua 70}—|  |<-—— NOM 


~~ "'015(0.38) 


+ ——— —-—_— 
* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse VOldGes 03.2 .2uhc new eens eee aw thw Ween eed Sows 2.0V 
Continuous Forward Current .......... 00. e cece eee eee eee enes 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ....................... 3.0A 
Storage and Operating Temperature Range ................5.. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOW) 256 nt ee cs ave a x teatin be een Pa BS ae See ree ee Dat weet ale wars 260°C 
POWEF DISSIPANON ios 5e ac Sere ee Aca oa eae teehee eB aes ties 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 
max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Ee(apt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590" (14.99mm) from the measurement surface. Eecapt) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant intensity 
vs Time 


Coupling Characteristics 
of OP265 and OP505 


PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS - Inches 


t - TIME - Hours 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP265A, OP265B, OP265C, OP265D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN ‘TYP | MAX | UNITS | TEST CONDITIONS 


Ee(APT) Apertured Radiant Incidence OP265D 
OP265C 
OP265B 
OP265A 


Ve___|Forwardvoltage | | 80 [Ve 20mA 

In Va =2.0V 

dp | tnm | i= 10mA 

B | fmm | ie=10mA 

AApIAT 18 | [nm®c__|_ ir = Constant 
i eee 

, are 


i 
Sw 
ew 
ft 

ges 
20° 


6HP Emission Angle at Half Power Points /Deg. IF = 20mA 
tr Output Rise Time ins IF(PK) = 100 mA, 
tr Output Fall Time ins | - PW = 10yus, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
Test Conditi Test Conditions: oe Test Conditions: 
ed bes itions Ip Pulsed (PW = 25 ys; 7 Pulse Width = 100 ys 
: mi 95 °C a iP” 4 [ 100 ms between pulses). > Duty Cycle =0.1% 
A= TT 2 E, and Ve sampled m 2 
= sh ~ wat = at end of pulse. a 
aap ae a 
= —T HH! =< 3 2 = 
S S = S 
& Q = = 
=< = 2 > = 
vas rd = a. 
4 ' = I 
> re m > 
HLL EET 3 
= 
= 
o 
3, 
0 
04 10 10 100 0 02 O04 O68 O08 1.0 
lp - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


= 950 
Test Conditions: 


Pulse Width = 10 ys 
Duty Cycle = 10% 


20 mA Pulse 

Pulse Width = 100 ys 

Duty Cycle =0.1% 

Normalized at Ta =25°C | go 


900 


t - TIME - us 
RELATIVE RADIANT INTENSITY 


875 


WU~NOISSIWI NW3d LV HLONITSAVM- 4X 
RELATIVE RADIANT INTENSITY 


850 
0 100 200 300 —-§0 -25 0 25 50 75 100 


Ip - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP265W 
December 1994 


(SP, OPTEK 


GaAlAs Plastic Infrared Emitting Diode 
Type OP265W 


Features 


e Wide irradiance pattern 

Mechanically and spectrally matched 
to the OP505W 

Small package size for Space limited 
applications 

e T-1 package style 

Significantly higher power output than 
GaAs at equivalent drive currents 


Description 


The OP265W is an 890nm high intensity 
gallium aluminum arsenide infrared 
emitting diode molded in an IR 
transmissive amber-tinted epoxy 
package. The broad irradiance pattern 
provides relatively even illumination over 
a large area. This package is a T-1 style 
in all respects except for the length of 
the plastic package. 


1215 W. Crosby Road 


.165 (4.19) 
.145 (3.68) 


.125 (3.18) 
i (2.92) | | 
.125 (3.18) 
.11S5 (2.92) 


050 (1. 27) 
ANODE 2 he 
CATHODE 2 : GD 


.025 (0.64) SO. NOM 
.015 (0.38) , 


aaa y aan 76) = 


* FOR ny Gen PURPOSES, ANODE LEAD IS 
.060 (1.52) NOM. LONGER THAN CATHODE LEAD. 


. 500 ie 70) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) . 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


FROVOISC VONAGE cs< case a dao be esha es Rene eae eee hemes 2.0V 
Continuous Forward Current .......... 0. cee eee eee eee ees 50mA 
Peak Forward Current (1 js pulse width, 300 pps) ............... 0c ee eee 3.0A 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


SPOT escent cane nc ree ent aac tae 260°C") 
Power Dissipation............0ceccecec ences eeeueeaeeeeaennenes 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 
max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.38mW/°C above 25°C. 

Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Projected ~~~ 


Coupling Characteristics 
of OP265W and OP505W 


PERCENT CHANGE IN E, 


Test Conditions: 
Ta = 25°C 


100 1K 10K 100K “0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS - Inches 


: Carrollton, Texas 75006 - ax - 


Optek Technology, Inc 


(214) 323-2200 Fax (214) 323-2396 
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Type OP265W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ve___|ForwardVoltage Ofte 200m 

IR Reverse Current a VR=2.0V 

dp __|Wavelength at Peak Emission =| = 890 | | nm | te = 10m 

B___| Spectral Bandwidth Between Half Power Points| | €0__|_ [nm | Ik= 10m g2e 
Arp/AT _|Spectral Shift with Temperature |_| 40.18 | | mCi = Constant EES 

eye | Emission Angle atHalfPower Points |_| 90] S| Deg. | ir = 20mA - 

t____|OutputRiseTime | s00=s(|_ is Ie(pK) = 100 mA, 

tf Output FallTime Oi ns PW = 10us, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs 
Forward Current 


Forward Voltage and Radiant Incidence 
vs Forward Current 


Test Conditions: 
Ip Pulsed (PW = 25 us; : 
100 ms between pulses). > 


Forward Voltage vs 
Ambient Temperature 


Test Conditions: 
Pulse Width = 100 us 
Duty Cycle =0.1% 


10.5 & 


° 


on 


0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
Ip - FORWARD CURRENT - mA lp - FORWARD CURRENT ~ Amps 


Ve - FORWARD VOLTAGE - Volts 


Ve - FORWARD VOLTAGE - V 
Vg - FORWARD VOLTAGE - V 


° ° 
MW ~— JONIGIINI LNVIGVY G3u 


° an 


1.0 
~-80 -40 0 40 80 120 160 
Ty - AMBIENT TEMPERATURE - °C 


Rise Time and Fall Time vs 
Forward Current 


Relative Radiant Intensity vs 
Angular Displacement 


Relative Radiant Intensity and Wavelength 
at Peak Emission vs Ambient Temperature 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


20 mA Pulse 

Pulse Width = 100 ys 
Duty Cycle=0.1% 
Normalized at Ta = 25°C 


RELATIVE RADIANT INTENSITY 


WU ~NOISSIW] WW3d LY HLONITIAVM - oN 
RELATIVE RADIANT INTENSITY 


75 100 
Ty - AMBIENT TEMPERATURE - °C 


-50 -25 0 25 50 20 40 60 = 80 


80 60 40 20 0 


Ip - FORWARD CURRENT - mA ‘ @ - ANGULAR DISPLACEMENT- Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP266A 
May 1993 


(SP, OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP266A, OP266B, OP266C, OP266D 


Features 


e Narrow irradiance pattern 

e Mechanically and spectrally matched 
to the OP506 series devices 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e Wavelength matched to silicon’s peak 
response 

e T-1 package style 


Description 


The OP266 device is an 890nm high 
intensity gallium aluminum arsenide 
infrared emitting diode molded in an IR 
transmissive amber tinted epoxy 
package. The narrow irradiance pattern 
provides high on-axis intensity for 
excellent coupling efficiency. Lead 
spacing on this device is .100 inch 
(2.54mm). 


Replaces 
OP261 


Optek Technology, Inc. 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 


MEASUREMENT SURFACE (NOT 
DIMENSIONS ARE IN INCHES (MILLIMETERS) | mes 


20045.08) 
~ -"180(4.57) 
pee 


125(3.18) py, 
115(2.92) 


.050(1.27) 


145(3.68) NOM 


es 


H ca 
.100(2.54) 
A NOM 


r .185(4.19) 


\__ catuone | 
500(12.70) 0300.76) 
MIN | "NOM 


TE 


025(0.64) 
015(0.38) 92 NOM 


. * FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voliad6i aoe wean ia Mew teuex Sent ei Seeied eke sen thats 2.0V 
Continuous Forward Current ........... 0. cece eee eee eee eee 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ............... 0s. eee 3.0A 
Storage and Operating Temperature Range .................-- -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


OW ie tatahica cue maen tite aencaei an dat skeen ea iene nee tts 260°C") 
POWOF DISSIPATION c.ic5haw ed sa ial sites Ree oo Pk owed ees eee 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Eecapt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590" (14.99mm) from the measurement surface. Ee(apT) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics 
of OP266 and OP506 


Percent Changes in Radiant Intensity 
vs Time 


—20 


PERCENT CHANGE IN E, - % 


Projected ---- 


RELATIVE OUTPUT CURRENT 


Test Conditions: ; 


Ta = 25°C 
—40 
100 1K 10K 100K . 
t - TIME - Hours DISTANCE BETWEEN LENS TIPS — inches 


Fax (214) 323-2396 
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Types OP266A, OP266B, OP266C, OP266D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


ZY 
SYMBOL PARAMETER MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Eeiapt) _| Apertured Radiant Incidence OP266D Ir = 20 ma’) 
OP266C Ie = 20 mA‘) 
OP266B é . lr =20 mA 


tr Output Rise Time | {soo | Ie(PK) = 100 mA, 
tr Output Fall Time hae aaa PW = 10 us, D.C. = 10.0% | 


Typical Performance Curves 
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Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
1.6 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP266W 
July 1989 ? 


(Sp), OPTEK 


GaAlAs Plastic Infrared Emitting Diode 
Type OP266W 


Features 


Wide irradiance pattern 

Mechanically and spectrally matched 
to the OP506W 

Small package size for space limited 

applications 

T-1 package style 

Significantly higher power output than 
GaAs at equivalent drive currents 


Description | 


The OP266W is an 890nm high intensity 
gallium aluminum arsenide infrared 
emitting diode molded in an IR 
transmissive amber-tinted epoxy 
package. This package is a T-1 style in 
all respects except for the length of the 
plastic package. Lead spacing on this 
part is .100 inch (2.54mm). 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


a 125 (3 


115 (2 
i ANODE 
125 (3.18) 


NOM 115 (2.92) 
H a ok 


| 


.165 (4.19) 
—_ a 
.145 (3.68) | 


H 


DIA 


025 (0.64) oo 


050 (1.27) NOM 
.015 (0.38) 


Absolute Maximum Ratings (Ta 25°C unless otherwise noted) 


REVOISS VONAGE cece vo Geetha eee es Ee dake Letts Madde ead 
Continuous Forward Current ........0.. 0... cece ec eee e eee eee eens 
Peak Forward Current (1 psec pulse width, 300 pps) ...................-. 3.0A 
Storage and Operating Temperature Range .................6. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 Sec. with soldering 


WON? ein vst bean Scee ea ee oeneee tan meee eee ae wae ee etd eard 260°C") 
Power DISSIDAUONy exci eeeereetS ee ehkeeees et eee ae wees 100mw??) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mW/°C. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP266W and OP506W 


CT Tyne 
| tT fe 
25 °C 


{| | | A 
| KAT 


Ee careret amt] Ai 
Tt Cnn coat 


PERCENT CHANGE IN E, - % 


0 0.1 0.2 0.3 0.4 0.5 


t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 


Carrollton, Texas 75006 = (214) 323-2200 Fax 
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(214) 323-2396 


Type OP266W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ve___|ForwardVoltage = || SO Vs = 20mA 
In [ReverseCurent == | | 100 Va =2.0V 
Ap___|WavelengthatPeakEmission Ss | =| 890 | | nm | k= 10 mA 
B __| Spectral Bandwidth Between Half Power Points| || 80 | = [nm__—s|_ Ie = 10 mA 
AAp/AT | Spectral Shift with Temperature | =| 40.18 | | nmC__|_ te = Constant 
i | jo | 
| {soo | 
eae aes 


a 
We 
oe 
tk 
ts 
2 iW 


DIODES 


OHP Emission Angle at Half Power Points Deg. | lF= 20mA 
tr Output Rise Time ns lF(PK) = 100 mA, 
tf Output Fall Time ns PW = 10 ps, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
5 15.0 
Be Test Conditions: 5 Test Conditions: 
oo ip Pulsed (PW=25 ys: 13.58" Pulse Width = 100 ys 

4 | 100 ms between pulses). 120% Duty Cycle =0.1% 
e ont s = a 
1 a “ 10.5 & y 
ee e 3 
= —T | =< 3 0 2 S 
So 3 2 = 
= > 5 = | 
= | 2 = § 
el AE 
=] = =] 2 
a ve 5 3 \ 
ree : R at 
co > 1 O + = 

= 
5 & 
0 0 . 
are 10 10 100 0 0.2 O47 O68 O8 10 
Ip - FORWARD CURRENT - mA lg - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


20 mA Pulse 

Pulse Width = 100 us 
Duty Cycle =0.1% 
Normalized at Ta = 25°C 


Test Conditions: 
Pulse Width= 10 ys 
Duty Cycle = 10% 

1 ie] 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


80 60 40 20 O 20 40 60 80 
6 - ANGULAR DISPLACEMENT - Degrees 


Ta, - AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP268F 
April 1993 


(SP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP268FA, OP268FB, OP268FC 


Features 


e Flat lensed for wide radiation angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Mechanically and spectrally matched 
to the OP508F series phototransistor 
and the OP538F series 
photodarlingtons 


Description 


The OP268F series contains a gallium 
aluminum arsenide infrared emitting 
diode mounted in an “end-looking” 
miniature black package. This device 
has a wide radiation angle due to its flat 
emitting surface. Small size and 0.100" 
(2.54) lead spacing allow considerable 
design flexibility. 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


065 (1.65) 130 (3.30) 
(055 (1.40) 120 (3.05) EMITTING 


SURFACE | 
.090 (2.29) 


165 (4.19) .070 (1.78) 
-155 (3.94) NOM | 


OPTICAL 
MS eigine CENTER LINE 


025 (0.64) 036 (0.89) 
028 (0.84) 59 NoM—e| |e— +e 935 (0.89) 
(015 (0.38) * Ra roa 025 (0.64) 


“FOR IDENTIFICATION PURPOSES, ANODE LEAD !S .06 (1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Continuous Forward Current ........ 0... cece eee ee teens 50mA 
Peak Forward Current (Pulse Width = 1 psec, 300pps) ................266. 3.0A 
ReVeIse VOllaGe + coeiice ete ena haan Maan ta Geek ae Reem tee 2.0V 
Storage and Operating Temperature Range ...............0005 -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron) .......0% Pe ere Pe eet er ye ee re ee ae mere 260°C 
Power Dissipation: e254 45.20 a4 areiewet deca nasser ne steer aeee eek 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Eeiapr) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.081" (2.06mm) in diameter perpendicular to and centered on the mechanical axis of 
the “emitting surface” and 0.400" (10.16mm) from the measurement surface. Eeiapt) is not 
necessarily uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity Coupling Characteristics 
vs Time of OP268F and OP5SO8F/OP538F 


: weeny 
= : 2.0 
ie E TMT LLL 
e TOU E LIN ELL 
ey err Oe eee ee 
Test Conditions: wa eeeig 
| LT ASL 
0 0.6 0.8 1.0 
t ~ TIME - Hours DISTANCE BETWEEN LENS TIPS - inches 
Optek Technology, inc. | 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 ~——~FFax (214) 323-2396 
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Types OP268FA, OP268FB, OP268FC 


Electrical Characteristics (Ta = 25°C unless otherwise a 


SYMBOL PARAMETER Typ |MAX| UNITS | TEST CONDITIONS 


Ee(apt) |Apertured Radiant Incidence ~ OP268FC ma 
OP268FB | 0.45 mW/cm? | IF = 20maA"?) 
oar aaa 0.64 


(Ve [Forward Voltage ae Ss ae 
<a oe ae oe eo 
4p [Wavelength at Peak Emission || 890 | |_nm |Ir=20mA 
|B __[Bandwicth Between Half Power Points | | 80 | | _inm |ir=10mA 
AMpIAT |Spectral Shift with Temperature || 40.18 | | nmAC |Ip=Constant 
__8He [Emission Angle atHalf PowerPoints |_| 104 | | _Deg. |Ir=20mA 
| [Outputise Time || 500 | |_ns_|ir(exy = 100mA, PW = 10.0p:, 

Output Fall Time rT 0 || ne |.c.= 10.0% 


DIODES 


OM 
LJ 

xe 
ES 
ZW 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 


Test Conditions: 
Ip Pulsed (PW = 25 ys; 
100 ms between pulses). 
Ve sampled at end of pulse. 
Ta = 25°C 


Test Conditions: 
Pulse Width = 100 ps 
ah Cycle=0.1% 


Test Conditions 
lp = D.C. 
Ta = 25°C 


Ve - FORWARD VOLTAGE - V 


aot 


Ve - FORWARD VOLTAGE - V 
Ve - FORWARD VOLTAGE - V 


2W2/MW - JONIOIINI LNVIGWH GIHNLYIdY ~ 93 


0 0.2 0.4 0.6 0.8 1.0 
\p - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


a ae ae Test Conditions: 


Pulse Width = 10 ys 
Duty Cycle = 10% 


100 mA Pulse 

— Pulse Width = 100 us 
Duty Cycle=0.1% | 
Normalized at Tp = 25°C 


RELATIVE RADIANT INTENSITY 


wu -NOISSINS MW3d LY HLONSTSAWM - OX 
RELATIVE RADIANT INTENSITY 


0 100 200 300 -50 -25 10) 25 50 75 100 80° 60° 40° 20° 0° 20° 40° 60° 80° 
Ip > FORWARD CURRENT = Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP269 
April 1993 


(SP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP269A, OP269B, OP269C 


Features 


e Integral lens for narrow beam angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Mechanically and spectrally matched 
to the OP509 phototransistor series 


Description 


The OP269 series are gallium aluminum 
arsenide infrared emitting diodes moided 
in “end looking” miniature clear 
packages. The molded lens insures 
improved uniformity of lens magnification 
from unit to unit. The OP269 series 
provides a broad range of on-line and 
radiant intensities and has considerable 
design flexibility due to its small size. 
These devices are mechanically and 
spectrally matched to the OP509 series 
of phototransistors. The wavelength at 
peak emission for this series is 890 nm. 


054137) pig 
050(1.27) 


ANODE 
— 


.165(4.19) 


-100(2.54) CATHODE 
NOM 0852.16) .155(3.94) 
.075(1.91) { 
ee .150(3.81) ° | L 064(1.63 
. MIN .140(3.56) .060(1.52) 


1 IN INCHES (MIL R 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 3010.76) NOM 


RADIUS LENS 


i oe 


.02510.64) | | T 0340.86) 
'075(0.38) 87 NOM IL 1854.19 (0300.76) 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Continuous Forward Current ......... 0... c cece e eee eee eee teen ene 50mA 
Peak Forward Current (Pulse Width = 1 psec, 300pps) ...............-006. 3.0A 
REVGISe VONAde nus cae ona i coins s oe. oe eee whee Bae veers erties 2.0V 
Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WOM) ~ewaties-S vad fuaond cerssans ee iatns brakes Gle bene uwes eee 260°C") 
POWGE DISSIDANON genic ok ouveea ah aes eae ste eG et noes 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/C above 25°C. 

(3) Ee(apt) is a measurement of the average apertured radiant incidence upon a sensing area 
0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653" (16.6mm) from the lens tip. Eeiapt) is a measurement of the average 
radiant intensity within the cone formed by the above conditions. Eeapt) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity Coupling Characteristics 
vs. Time of OP269C and OP509 


-10 


wmrnovecreo || 
TEST CONDITIONS: po UE Re late 
adie KUL | UL 


100 1K 100K 0 0.2 0.4 0.6 0.8 
t — TIME — _ DISTANCE BETWEEN LENS TIPS — inches 


~20 


RELATIVE OUTPUT CURRENT 


PERCENT CHANGE IN E, — % 


' 
w 
oS 


-40 
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Types OP269A, OP269B, OP269C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Ee(apt) |Apertured Radiant Incidence OP269C | 0.34 
OP269B | 0.42 0.82 | mW/cm?|IF = 20 ma’) 
OP269A | 0.58 | 


VF_|Forward Voltage | |t80) vie=20ma 
tn |ReverseCurent | | t00 | A Vn=zove 
2p [Wavelength at Peak Emission | | 890 | |v |ie=20mA 
8 [Bandwidth Between Half Power Points | | 80 | | nm |ip=10mA 
AAplAT |Spectral Shit with Temperature |_| 40.18 | | nm®C |ip=Constant 
GHP [Emission Angle atHalf PowerPoints || 46 | | Deg. [le=20mA 
tr [OutputiseTime || 500 || ns_e(eiy = 100 mA, PW= 105, 
Output Fall Time | | 250} | ons | DG.= 10.0% _ _ 


Typical Performance Curves 


oa 
Fa 
=O 
a O 


a 
ae) 
x 
< 
am 
LL 
Pia 


Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 


Test Conditions: 
Pulse Width = 100 us 
Duty Cycle=0.1% 


Test Conditions: 

Ip = Pulsed (PW =25 ys; 
100 ms between pulses). 
E, and Ve sampled 

at end of pulse. 


Ve — FORWARD VOLTAGE — V 
Vp — FORWARD VOLTAGE — Volts 


AUS/MW — JONIOIINI LNVIGVY GINNLYIdY — 23 
Vp — FORWARD VOLTAGE — V 


0 0 . 
0.1 1.0 10 100 0 0.2 0.4 06 08 1.0 -80 -40 0 40 80 120 160 
ig — FORWARD CURRENT — mA lp — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE ~ °C 


Rise Time and Fall Time vs. Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs. 
Forward Current at Peak Emission vs. Ambient Temperature Angular Displacement 


ai Test Conditions: 
Pulse Width = 10 ps 


= 10% 


20 mA Pulse 
Pulse Width = 100 us 


Wu — NOISSIW] NW3d LY HLONITIAWM — FV 
RELATIVE RADIANT INTENSITY 


8 
0 100 200 300 -50 -25 0 25 50 75 100 125 60° 40° 20° 0 20° 40° 60° 
Ip — FORWARD CURRENT ~— mA Ta — AMBIENT TEMPERATURE — °C 6 - ANGULAR DISPLACEMENT ~ Degrees 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP290 
April 1993 


GP OPTEK 


GaAlAs Plastic Infrared Emitting Diodes. 


_ Types OP290, OP291, OP292 Series 


Features 


e Wide irradiance pattern 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e T-1 3/4 package style 

e UL recognized, File No. S2047 


Description 


The OP290, OP291, and OP292 are 
gallium aluminum arsenide infrared 
emitting diodes molded in IR 
transmissive plastic packages. The 
OP290 is specified under pulse 
conditions to 1.5 amps and can be used 
up to 5 amps. The OP291 is specified 
under pulse conditions to 100mA and is 
intended for use as low cost plastic 
replacements for TO-46 hermetic units. 
The OP292 is specified under pulse 
conditions to 20mA and is intended for 
use in low current applications. The 
wavelength is centered at 890 nm and 
closely matches the spectral response of 
silicon phototransistors. Each of the 
these unit types is categorized into three 
ranges of apertured power output. They 
are also completely characterized for 
ease of system design. Silver-copper 
lead frames offer excellent thermal 
characteristics. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 | (214) 323-2200 


245 (6.22) 
310 (7.87) 295 (5.97) 


290 (7.37) 


040 (1.02) 
(NOTE 11) 


205 (5.21) 100 (2.54) 
185 (4.70) NOM 


CATHODE 


n 750 (19.05 


MIN 
(NOTE 12) 


MEASUREMENT SURFACE 


(NOTE 8) 025 (0.64) 


015 (0.38)°" uy 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voliade OF 290 finda i cee eh eee eee let eeaseeedcanes 5.0V 
OP2O eros Gl atten atereeneien cue neeias eee 2.0V 

OP 202 lac eee: Gir eke ie Gadd ele mele ava bats eae aes 5.0V 

Continuous Forward Current .......... 00000 c cece cece tence eeeee 150mA") 
Peak Forward Current OP290 (25 ps pulse width) ...........-.....2 00 eee 5.0A 
OP291 (100 ps pulse width) ................000 00s 2.0A 

OP292 (100 us pulse width) ............... 0. cee ee 1.00A 

Maximum Duty Cycle OP290 (25 us pulse width, @5A)................ 1.25%) 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with soldering 


OU eats s et cata ata anae sree een Maa ara Aanay sah: 260°C) 
Power Dissipation, Free Air... 0... 0... ccc ee eee eee eens 333mw™) 
Power Dissipation, Board Mounted ........... 0... cee eee eee eee eee 533mw) 
Power Dissipation, Full Heat Sink ......... 0... ce cece eee eee eee 1.11w®) 
Notes: . 

1) Derate linearly 1.67 mA/°C above 25°C (Free-Air). When used with heat sink (See Note 5) 


derate linearly 2.07 mA/°C above 65°C (Normal use). 

(2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 

(3) RMA flux is recommended. Duration can be extended to 10 sec max. when soldering. 
Max. 20 grams force may be applied to the leads when flow soldering. 

(4) Measured in Free-Air. Derate linearly 3.33 mW/°C above 25°C. 

(5) Mounted on 1/16" (1.6mm) thick PC board with each lead soldered through 80 mil 
square lands 0.250" (6.35mm) below flange of device. Derate linearly 
5.33 mW/C above 62.5°C. 

(6) Immersed in silicone fluid to simulate infinite heat sink. Derate 
linearly 11.1 mW/C above 95°C. 

(7) Measurement is taken at the end of a single 100 us pulse. Heating due to 
increased pulse rate or pulse width will cause a decrease in reading. 

(8) Eeiapt) is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250" (6.35mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 0.500" (12.7mm) from the measurement surface. 
EeapT) is not necessarily uniform within the measured area. 

(9) Typical total Power Out (Po) @ Ir = 20mA pulsed all units is 3.6mW, 

@ Ir = 100mA is 19mMW, and @ Ir = 1.5 A is 240mW. 

(10) Measured at the end of a 10 msec. voltage soak. 

(11) This dimension is held to within + 0.005" on the flange edge and may vary + 0.020" in the 
area of the leads. 

(12) Cathode lead is 0.070" nom shorter than anode lead. 


~ Fax (214) 323-2396 
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Types OP290, OP291, OP292 Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER [MIN | TYP | MAX |UNITS | TEST CONDITIONS 


Eaapt) _| Apertured Radiant incidence” © OP290C le = 1.50A(7)(8)9) 
OP290B le = 1.50A(7)(8)9) 
OP290A le = 1.50A'7)(8)(9) 

* OP290 series is measured into OP291C le = 100mA7)8)(9) 

a 30° cone with the aperture 0.5" OP291B :; IF = 100mA 780°) 


a 
uJ 
or 
= 
cr 
Le 
z 


EMITTING 
DIODES 


from the device measurement OP291A le = 100mA!7)(8)2) 
surface. OP292C le = 20maA‘7)8)(9) 
OP292B le = 20mA(8)9) 
OP292A le = 20mA‘7)8)9) 
VF Forward Voltage le = 1.50A”) 
Ip = 100mA") 
IF = 20mA”) 


In Reverse Current OP290/0P292 ae 10 Vr = 5.0") 
OP291 100 |yA Vr = 2.0V9 
Ap___|Wavelength at PeakEmission Ss | = (890 | [nm | I = 10mA 
B__| Spectral Bandwidth Between Half Power Points| ——|80_ | [nm | Ie = 10mA 
AAp/AT [Spectral Shiftwith Temperature | =f 40.18 | | nm®C__|_ tr = Constant 


8HP Emission Angle at Half Power Points | t50——Cd| sd eg. lr = 20mA 
t___| Output Rise Time | soo | ns trey = 100A, 
t Output Fall Time J 250 | ins | ~PW= 10ps, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs. Ambient Temperature Forward Voltage vs. Forward Current Rise and Fall Times vs. Forward Current 
2 10 . 


oO 00 
Test Conditions: Test Copdinonss. Test Conditions: : 
Pulse Width = 100 ys Ta = Ty = 26°C Ta = Ty = 25°C 
2 18 Duty Cycle = 0.1% 2 PW = 100 us 2 800 PW = 100 us, DC = 0.1% 
s o Single pulse i 
> > 
; \ measured at e 
ta @ end of pulse = 
< 1.6 pod = 600 
_ 3 r 
- A 2 
rs a < 
= 14 = 400 
x = « 
re re 
| \ Pong 
eae > = 200 
1.0 0 
-§50 -25 O 25 50 75 100 125 0 1.0 2.0 3.0 4.0 5.0 


ig — FORWARD CURRENT — mA 


Ta — AMBIENT TEMPERATURE — °C 


Thermal Parameters 


° 
Type RTHJA (°C/W) a ee 
Units | Free Air(1)  Normal(2)| Infinite Heat Sink'3) (10-5 ws/°C) | (10°2 s) 
Ee ee ee ee 


Refer to Application Bulletin 105 for use of these constants. 


ip — FORWARD CURRENT — Amps 


Notes to Thermal Parameters 

(1) Heat transfer minimized by holding unit in still air with minimum heat transferred 
through leads by conduction. 

(2) Unit mounted in double sided printed circuit board = 0.250 inches (6.35 mm) below 
plastic. The land areas are 0.080 inches square. This simulates normal use. 

(3) Unit immersed in circulating silicone fluid holding Tcasg = 25°C. This simulates an 
infinite heat sink. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP290, OP291, OP292 Series 


Typical Performance Curves 


POWER DISSIPATION — mW PERCENT CHANGE INE, -% 


NORMALIZED COLLECTOR CURRENT 


Optek Technology, Inc. 


Percent Change in Radiant 
intensity vs. Time 
Cd Ig = 1A, PW = 100 us, 10 PPS 


Test Conditions: 


o Table @ 1K Hrs. 
@20mA 1.6% 
@50mA 1.8% | 
@ 100 mA 2.4% 
@ 250 mA 7.1% 
@1Amp 0.6% 


—50 
—60 
00 1 


1 1000 K 


100 K 


K 10 K 
t — TIME — Hours 


Power Dissipation vs. 
Ambient Temperature 


eee 
pe | | | || 


Hs 


400 


200 
| Notes: (Derating) 
100 (A) Free air 3.33 mW/°C. 
| (B) Normal 5.33 mW/°C. 
(C) Infinite heat sink 
11.1 mW/°C. 
0 
—50 ~25 0 25 50 15 100 125 
Ta — AMBIENT TEMPERATURE — °C 
Coupling Characteristics of 
OP291/0P593 and OP296/0P598 
1.0 et 


Test Conditions: 
OP291 — ip = 100 mA, PW = 
100us, Duty Cycle = 0.1% 


to 
— 


Ws OP598 — Vcg = 5 V, 
V/ / Rp = 1kO 
eg Yy Ta = 25°C 


0.8 Shaded area represents normal 


production spread 


wees 
BMBaeawe f 


Qoaae 
a 


COUPLING 
OP296/0P598 


0.4 


02 


0 2 4 6 8 10 12 14 16 
LENS TIP SEPARATION — Inches 


1215 W. Crosby Road 


Carrollton, Texas 75006 (214) 323-2200 


~ G@P.OPTEK 


Spectral Response and Emission 
vs. Wavelength 


Tost Conditions (LED): 
Ta = Ty 2 25°C 
Ig = 100 mA, DC = 0.1%, 
PW = 100 ps 
Peak Wavelength — p: 
(A) XSTR — 
850 + 30 nm 
(B) LED GaAlAs — 
890 + 20 nm 


~ (C) LED GaAs — 
935 +15 nm 


RELATIVE RESPONSE OR EMISSION — % 
& 


400 500 600 700 800 900 
A — WAVELENGTH — Manometers 


Shift in Peak Wavelength 
vs. Junction Temperature 


Test Conditions: 
Ta=Ty 
PW = 100 ys, OC = 0.1% 


RELATIVE SHIFT IN WAVELENGTH —2 
tJ 
2 
=] 


Ty — TEMPERATURE — °C 


Coupling Characteristics of 
OP295/0P598 and OP290/0P593 


Test Conditions: 
OP295 — ig = 1.5 A, PW= | 
100us, Duty Cycle = 0.1% 
OP593 — Vcg = 5 V, 
Ry = 1 kQ 
Ta = 25°C 
Shaded area represents normal -4 
production spread 


—F 
SA 


0.6 


0.4 


L- COUPLING 
0P295/0P598 


SSS -f 


—_ 
Sa ae 


0.2 


NORMALIZED COLLECTOR CURRENT 


O 
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f 
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Types OP290, OP291, OP292 Series 


Typical Performance Curves 


OP290/0P291/OP292 Relative Radiant 
- intensity vs. Angular Displacement 


30° included cone 
| angle from center of 
| | | 


seating surface to 
aperture at standard 
test conditions (8) 


a 
Lu 
o 
<L 
or 
LL 
Z 


EMITTING 
DIODES 


RELATIVE RADIANT INTENSITY 
Sad 
o 


6 — ANGULAR DISPLACEMENT -— Degrees 


Percent Change in Apertured Power Power Output or Radiant Incidence 


Output vs. Distance ae vs. Forward Current 


Test Conditions: 
PW = 100 us 
Single pulse 
measured at 
end of pulse 


wm a 
[—J ied 
t—} a 


Ee(aPT) — NORMALIZED IRRADIANCE 
0P290, 0P291, OP292 
E, — APERTURED POWER — mW/cm2 (8) 
& 
wl 
on 


DISTANCE, FLANGE TO APERTURE — Inches If — FORWARD CURRENT — Amps 


Maximum Peak Pulse Current Percent Change in Power Output 
vs. Pulse Width vs. Ambient Temperature 
10 rs 
Test Conditions: 
ig = 100 mA 
PW = 100 sec 
1.0 Duty Cycle = 0.1% 

a Ta=T) 

E Relative to E, at 25°C 
a ' 

i 
2 
iw O.4 
« 
> 
oe 
= Use this graph and following formula 
= for calculating maximum OC. 
0.01 be 100 A 
Maximum Duty Cycle = MAX if -0.05 A 
asa% 
0.001 ¢ -100 
107 106 re 104 ‘ia -50 -25 0 25 50 75 100 125 


PULSE WIDTH — Seconds Ta — AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP293 
April 1993 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP293 and OP298 Series 


SERIES 


SERIES 


Features 


Wide irradiance pattern (OP293 
series) 

Narrow irradiance pattern (OP298 
series) 

Mechanically and spectrally matched 
to the OP593 and OP598 series 
phototransistors 

Variety of power ranges 

Significantly higher power output than 
GaAs at equivalent drive currents 
Wavelength matched to silicon’s peak 
response 

Low cost replacement for TO-46 
hermetic package 


Description 


The OP293 and OP298 series devices 
are 890nm high intensity gallium 
aluminum arsenide infrared emitting 
diodes molded in IR transmissive’ 
packages. The broad irradiance pattern 
of the OP293 series provides relatively 
even illumination over a large area. The 
OP298 series is focused with an 
emission angle of 25°. 


Optek Technology, Inc. 


1215 W. Crosby Road 


(SP, OPTEK 


.225 (5.72) 
.215 (5.46) 


025 (0.64). NOM 


230 (5.84) 03 (0.76) 
210 seal ¥ (NOTE 13) 
015 (0.38) 


ANODE 


100 (2.54) 


-190 (4.83) 
NOM 


.178 (4.62) 


022 (0.56) 

» RADIUS MAX 
(CATHODE 
INDICATOR) 


CATHODE 


x 450 


MEASUREMENT SURFACE 


(NOTES 8 & 10) 750 (19.05) 


MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage iii.0.2.165 i dwai i nend Syeda se tee ei eee aaa dghea ees 2.0V 
Continuous Forward Current, Free Air ..........000. cece cece eee eeees 100mA? 
Continuous Forward Current, Board Mounted ................0.00 cee 133mA®) 


Continuous Forward Current, Full Heat Sink............. 0.00 cc ce eee 200mA“) 


Peak Forward Current (25 ys pulse width) ........... 0... cece eee eee eee 2.0A 
Maximum Duty Cycle (250 ps pulse width, @ 2A).......... 0... ce eee eee 5.0% 
Storage and Operating Temperature Range.................05. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with soldering 
HOU ese seine ene ch tere ca hee oe eth ate nie oe ea Le ees 260°C") 
Power Dissipation, Free Air..........0.0. cece cee ceeeceeesucucuces 142mw?) 
Power Dissipation, Board Mounted........... 0.000 e seen eens pide ehe 200mw®) 
Power Dissipation, Full Heat Sink. ...... 0... 0... ce ec ee eee ees 400mW 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 
Max. 20 grams force may be applied to the leads when soldering. 

(2) Measured in Free-Air. Derate power dissipation linearly 1.43 mW/°C above 25°C. 

(3) Mounted on 1/16" (1.6mm) thick PC board with each lead soldered through 80 mil 
square lands 0.250" (6.35mm) below flange of device. Derate power dissipation linearly 
2.00 mW/C above 25°C. (Normal Use) 

(4) Immersed in silicone fluid to simulate infinite heat sink. Derate power dissipation linearly 
2.50 mW/C above 25°C. 

(5) Measurement is taken at the end of a single 100 js pulse. Heating due to 
increased pulse rate or pulse width will cause a decrease in reading. 

(6) Eecapt) is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250" (6.35mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 0.420" (10.7mm) from the measurement surface. 
EecapT) is not necessarily uniform within the measured area. 

(7) Typical Total Power Out (Po) @ Ir = 100mA pulsed on OP293C = 13 mW; 

OP293B = 18 mW; OP293A = 22 mW. 

(8) Eecapt is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250" (6.5mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 1.429" (36.30mm) from the measurement surface. 
EecapT) is not necessarily uniform within the measured area. 

(9) For press fit, drill 0.184 + 0.001" diameter hole. 

(10) This dimension is held to within + 0.005" on the flange edge and may vary 
+ 0.020" in the area of the leads. 

(11) Cathode lead is 0.070" nom shorter than anode lead. 
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Types OP293 and OP298 Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted), 


SYMBOL PARAMETER [MIN | TYP | MAX | UNITS | TEST CONDITIONS 


tr 


Output Rise Time 


lF(PK) = 100mA, 
PW = 10us, D.C. = 10.0% 


Eeiapt) _| Apertured Radiant Incidence” OP293C le = 100maASX6)(7) 
5)(6)(7 
*OP293 is measured with a 30° OP293B 26.0 le = 100maA‘N6X7) 
cone angle at 0.420" OP293A le = 100mA®)()(7) 
: OP298C Ie = 100mA)(7)(8) 
OP298 is measured with a 10° (5)(7)(8) 
cone angle at 1.429" OP298B 4.8 l- = 100mA 
Ir = 100mA (7018) 
Ve | ft 20 |v | t= 100ma®) 
In__| Reverse Current pt too | pA | Va =2.0V 
Ap Wavelenyth at Peak Emission | | p90 | id om ssi = 10mA 
B Spectral Bandwidth Between Half Power Points| = | 80 | {| nm | IrF=10mA 
AAp/AT | Spectral Shift with Temperature | sf 40.18} ~~ | = nmfC_ | Ie =Constant 
HP Emission Angle at Half Power Points OP293 Deg. lI-F = 20mA 
OP298 Deg IF =20mA 


tf 


Output Fall Time 


Typical Performance Curves 


PERCENT CHANGE INE, -% 


ty, te — RISE AND FALL TIME — ns 


Percent Change in Radiant 
Intensity vs. Time 


ioe 
— 
=. 7 


Test Conditions: 
Ig = Indicated 
Value 
Ta = 28°C 
Mounted in 
Socket 


o Table @ 1K Hrs. 
@20mA 1.6% 
@50mA 1.8% 
@ 100 mA 2.4% 
@ 250 mA 7.1% 
@1tAmp 0.6% 


1000 K 


10 K 
t — TIME — Hours 


Rise and Fall Time 
vs. Forward Current 


Test Conditons: 
Ta = Ty = 25°C 
PW = 100 us, OC = 0.1% 


ty = t¢= 290 ns > 300 mA 


Ip — FORWARD CURRENT — mA 


RELATIVE RESPONSE OR EMISSION -— % 


RELATIVE SHIFT IN WAVELENGTH — 2X 


Spectral Response and Emission 
vs. Wavelength 


Test Conditions (LED): 
Ta = Ty = 25°C 
ig = 100 mA, DC = 0.1%, 
PW = 100 us 
Peak Wavelength — d ,: 
(A) XSTR — 
850 + 30 nm 
(B) LED GaAlAs — 
890 +20 nm 
(C) LED GaAs — 
935 +15 am 


A - WAVELENGTH — Nanometers 


Shift in Peak Wavelength 
vs. Junction Temperature 


Test Conditions: 
Ta=Ty 
PW = 100 ys, DC = 0.1% 
ig = 100 mA 


Ty — TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP293 and OP298 Series =—— (> OPTEK 


Typical Performance Curves 


RELATIVE OUTPUT COLLECTOR CURRENT — % 


Ve — FORWARD VOLTAGE — Volts 


0 6 
0 0.4 0.8 1.2 1.6 2.0 
ig — FORWARD CURRENT — Amps ig ~— FORWARD CURRENT — Amps 
Forward Voltage vs. Percent Change in Power Output 
Ambient Temperature vs. Ambient Temperature 
Test Conditions 
Pulse Width = 100 jus 
5 Duty Cycle = 0.1% 
> 
Re Ta" Ty 
3 Relative to E, at 25°C 
4 
S 
3 
3 1 
2 
t 
> 
—50 —25 . 0 25 50 75 100 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
Optek Technology, Inc. 1215 W. Crosby Road _ Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


Test Conditions: 
Ta = Ty = 25°C 
PW = 100 ps 
Single pulse 
measured at 
end of pulse 


Coupling Characteristics of 
OP293/0P593 and OP298/0P598 


COUPLING 
0P298/0PS98 


fim | | | | 
0 6. 


0 2.0 4. 


Test Conditions: 
OP203/0P298 — if = 100 mA DC 
OPS593/0P598 — Veg = SV, RL 1 KQ 
Ta = 26°C 
Shaded area represents normal production spread 


8.0 10.0 12.0 14.0 16.0 


LENS TIP SEPARATION — Inches 


Forward Voltage vs. 
Forward Current 


Apertured Power OP293/0P298 
vs. Forward Current 


Test Conditions: 
PW = 100 us 
Single Pulse 
measured at 
end of pulse. 
Ta = Ty = 25° 

See Note 8 for 
0P293C,8,A 
Conditions. 

| See Note 10 for 

OP298D,C,B,A 

Conditions. 


oe 
t—] 
(04) 79/M™ — YIMOd GIUNLUAdY — °3 
86zd0 


0P293 

E_ — APERTURED POWER — mW/cm? (8) 
Po 
a 
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Types OP293 and OP298 Series 


Typical Performance Curves 


OP298 — Relative Radiant Intensity OP293 — Relative Radiant Intensity 
vs. Angular Displacement vs. Angular Displacement 


10° included cone angle 
from center of seating 
surface to aperture at 
standard test conditions 
(See Note 10) 


PTE YIN 
CCN 


30° included cone angle 
frem center of seating 
surface to aperture at 
standard test conditions 
(See Note 8) 


a 
Lu) 
a 
<< 
oc 
LL 
Z 


EMITTING 
DIODES 


RELATIVE RADIANT INTENSITY 
s 
RELATIVE RADIANT INTENSITY 


Coy 


0 — ANGULAR DISPLACEMENT — Degrees 68 — ANGULAR DISPLACEMENT — Degrees 
Percent Change in Apertured Power Thermal 
Output vs. Distance Parameters 


OP293 normalized to distance = 0.5” 
OP298 normalized to distence = 1.429” 


| Type | Prac CTH Try 
ra | 700 | 00] 250 | 40 [1s [om 


(1) Heat transfer minimized by holding unit in still air with minimum heat 
transferred through leads by conduction. 

(2) Unit mounted in double sided printed circuit board 0.250 inches 
(6.35 mm) below plastic. The land areas are 0.080 inches square. This 
simulates normal use. 

{3) Unit immersed in circulating silicone fluid holding TcasE @ 25°C. This 

simulates an infinite heat sink. 


Ee(apT) — NORMALIZED IRRADIANCE 


Refer to Application Bulletin 200 for use of these constants. 


DISTANCE, FLANGE TO APERTURE — Inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP294 
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(SP OPTEK 


GaAlAs Plastic Infrared Emitting Diode 
Types OP294, OP299 


294 | 299 


SERIES SERIES 


Features 


e Characterized at 5mA for battery | 
operated systems or other low drive 
current systems 

e Wide irradiance pattern (OP294) or 
narrow irradiance pattern (OP299) 

e Significantly higher power output than 
GaAs at equivalent drive currents 

e Wavelength matched to silicon’s peak 
response 

e T-1 3/4 package 


Description 


The OP294 and OP299 are gallium 
arsenide infrared emitting diodes 
designed for low current or power limited 
applications (Such as battery supplies). 
These LEDs are similar in design to the 
OP290 and OP295 but use a smaller 
chip which increases output 

efficiency at low current levels by 
increasing current density. Light output 
can be maximized with continuous (d.c.) 
forward current up to 100mA or with 
pulsed forward current operation up to 
750mA. The chip is mounted in an IR 
transmissive plastic package and has 
been designed and tested for use with 
OP593/598 phototransistors or similar 
photodetector. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.245 (6.22 


.310 (7.87) .225 (5.97) 


390 (7. nr —- .040 (1.02) 


.205 (5.21) .100 rest 54) 
.185 (4.70) NOM 


xine 


MEASUREMENT SURFACE 
(NOTES 3 & 4) 


025 (0.64) 
015 (0.38) 


ne (19.05) SQ NOM 


MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ROVEISe VONAQG 65 boas Sein ees Chey ey ca Ee ae Mee ames ae ate 5.0V 
Continuous Forward Current ......... 0... c cece eee eee eee eens 100mA 
Peak Forward Curent yacs.a es ete eS Pa wata eRe CERRY OW ee AEGON 750mA 
Storage and Operating Temperature Range ..............0006. -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


TOMI. <csesscts cette shprash a eiaid sora Gali amulets estos eel ati doa Ree vavena ca 2OOTS > 
Power DISSIDGUON (io. o- yas Gea seal Net ode eer eee eeeaed 180mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
A max. of 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1 80mW/C above 25°C. 

(3) EecapT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250" (6.35 mm) in diameter, perpendicular to and centered on the mechanical axis of 
the lens, and 1.429" (36.3 mm) from the measurement surface. Ee(apT) is not necessarily 
uniform within the measured area. 

(4) Ee(apt) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250" (6.35 mm) in diameter, perpendicular to and centered on the mechanical axis of 
the lens, and .500" (12.7 mm) from the measurement surface. Ee(apTy is not necessarily 
uniform within the measured area. 

(5) Cathode lead is 0.070" nom shorter than anode lead. 


Carrollton, Texas 75006 
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Types OP294, OP299 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN) | TYP | MAX | UNITS | TEST CONDITIONS 


Ee(APT) Apertured Radiant Incidence OP294 |0.50 1.50 mWicm?| Ip = 5mA“) 
OP299 cr. ie i Ip = 5mA®) 


®HP Emission Angle at Half Power Points OP294 Deg. lr = 10mA 
OP299 


= Deg. lF=10mA 
i [Oupuisetme SYS 0 
a 


IF(PK) = 100mA 
tf Output Fall Time PW = 10us, D.C. = 10.0% 


DIODES 


OQ 
Lu 
& 
< 
an 
Le 
z. 


EMITTING 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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April 1993 


GaAlAs Plastic Infrared Emitting Diodes 
Types OP295, OP296, OP297 Series 


245 (6.22) 
310 (7.87) 040 (1.02) 225 (5.97) 
290 (7.37) (NOTE 11) : 


ANODE 


100 (2.54) 
NOM 


| CATHODE 


MEASUREMENT SURFACE 
(NOTE 8) n 750 (19.05 025 (0.64).0 Nom 


MIN .015 (0.38) 


(NOTE 12) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Narrow irradiance pattern Reverse Voliage OP 299 0. iis fe datiw ce peek edna eee eet y a nee Ra waees 5.0V 
e Significantly higher power output than OP ZG scede cite ie eae aa PA aey ob wmaceehces wate 2.0V 
GaAs at equivalent drive currents OP 297 doiccsis rere rs pee de denatanec Oren uasenns 5.0V 
e Wavelength matched to silicon’s peak = Continuous Forward Current ........... 00 ccc cec eee eee eee eeneees 150mA") 
response oo fees Peak Forward Current OP295 (25 us pulse width) ............. 0... c ceca 5.0A 
e Excellent heat dissipation OP296 (100 ps pulse Width) ..........0e0cceeeeeees 2.0A 
: sp pe No File a $2047 | OP297 (100 is pulse Width) ..............eeeeeeees 1.0A 
e |-13/4 package style Maximum Duty Cycle OP295 (25 us pulse width, @5A)................ 1.25%) 
Description Storage and Operating Temperature Range ...............0005 -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with soldering 
The OP295, OP296, and OP297 are PON er aod cae! oi arian one nena nace tok ae aac ea oe 260°C) 
gallium aluminum arsenide infrared Power Dissipation, Free Air... 1.0... . cece eee tee eee 333mw) 
emitting diodes mounted in IR Power Dissipation, Board Mounted ......... 0... cece eee eee eens 533mw®) 
transmissive plastic packages. The Power Dissipation, Full Heat Sink .......... 0... cee eee eee eee eee 1.11w®) 
Oresoue epecticd Hinder pulse ne linearly 1.67 mA/°C above 25°C (Free-Air). When used with heat sink (See Note 5) 
conditions to 1.5 amps and cask be used derate linearly 2.07 mA/C above 65°C (Normal use). 
up to 5 amps. The OP296 is specified (2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 
under pulse conditions to 100mA and is (3) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 
intended for use as a low cost plastic Max. 20 grams force may be applied to the leads when soldering. 


(4) Measured in Free-Air. Derate linearly 3.33 mW/°C above 25°C. 


replacement for TO-46 hermetic units. (5) Mounted on 1/16" (1.6mm) thick PC board with each lead soldered through 80 mil 


The OP297 is specified under pulse square lands 0.250" (6.35mm) below flange of device. Derate linearly 
conditions to 20mA and is intended for 5.33 mW/C above 25°C. 
use in low current applications. The (6) Immersed in silicone fluid to simulate infinite heat sink. Derate 


, linearly 11.1 mW/C above 25°C. 
wavelength is centered at 890 nm and 
(7) Measurement is taken at the end of a single 100 jis pulse. Heating due to 

closely matches the spectral response of increased pulse rate or pulse width will cause a dacrease in reading. 
silicon phototransistors. Each of these (8) Typical total Power Out (Po) @ Ir = 20mA pulsed all units is 3.6mW, 
unit types are categorized into three @ IF = 100mA is 19mW, and @ IF = 1.5 Ais 240mW. — _ 
ranges of apertured power output. They (9) Ee(aPt) isa measurement of the average apertured radiant energy incident upon 

; a sensing area 0.250" (6.35mm) in diameter, perpendicular to and centered on 
are also completely characterized for the mechanical axis of the lens, and 1.429" (36.30mm) from the measurement 


ease of system design. Silver-copper surface. Ee(apTy is not necessarily uniform within the measured area. 
lead frames offer excellent thermal (10) Measured at the end of a 10 msec. voltage soak. 
characteristics. (11) This dimension is held to within + 0.005" on the flange edge and may vary + 0.020" in the 


area of the leads. 
(12) Cathode lead is 0.070" nom shorter than anode lead. 
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Types OP295, OP296, OP297 Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ee(APT) Apertured Radiant Incidence* OP295C | 22 Ip = 1.5078) 
OP295B {33 Ip = 1.50600) 
OP295A | 44 Ip = 1.5A(8)) 
*OP295 series is measured into OP296C 16 lz = 100m A(7)(8)(9) 
a 10° cone with the aperture op29eB_ «(26 le = 100maA(7)8)2) 
1.429" from the device OP296A 36 lc = 100m A(7)(8)(9) 
measurement surface OP297C 0.30 Ir = 20m AC7)(8)(9) 
OP297B_ |0.50 Ie = 20mA!@)2) 
OP297A | 0.70 lp = 20mal7)®0) 
VF Forward Voltage Ip = 1.504") 
Ir = 100mA”) 
Ip = 20ma"” 
IR Reverse Current OP295/297 a VR = 5.0" 
OP296 100 | pA Va = 2.0" 
Ap Wavelength at Peak Emission fg90 «| [nm l-F = 10mA 
B__| Spectral Bandwidth Between Half Power Points| || 80 | == [nm __—i|_ Ir = 10mA 
AAp/AT | Spectral Shift with Temperature | ~—s[ 40.18 | | nm®C__|_ Ip = Constant 
8HP Emission Angle at Half Power Points | f20 | eg. l-F = 20mA 


tr Output Rise Time — 500 lF(PK) = 100mA, 
tf Output Fall Time PW = 10us, D.C. = 10.0% 


Typical Performance Curves 


Forward Voltage vs. Ambient Temperature Forward Voltage vs. Forward Current Rise and Fall Times vs. Forward Current 
2.0 1000 : 


Test Conditions: 


Test Conditions: 


Test Conditions: 


Pulse Width = 100 ys Ta = Ty = 25°C Ta = Ty = 25°C 

2 18 Duty Cycle = 0.1% 2 PW = 100 ys 2 800 PW = 100 us, DC = 0.1% 
) S Single pulse : 
> > 

\ measured at uJ 

w uw end of pulse = 
(te) [4] _ 

< 1.6 res = 600 
3 3 o 
> a r=) 
E < 
S14 ¢ yw 400 
«c = a 
= re ! 
\ | oo 
ae > = 200 
1.0 0 
-50 -25 O 25 50 75 100 125 
Ta ~ AMBIENT TEMPERATURE — °C Ip — FORWARD CURRENT — Amps If — FORWARD CURRENT — mA 

Thermal Parameters Notes to Thermal Parameters 


: ! e 
Type RTHJA (°C/W) a 7 
Units | Free Air(1) | Normal 2 Infinite Heat Sink!) (10-5 Ws/°C) | (102 s) 

| an | 30 | tee | | saz | ozea aaa 


Refer to Application Bulletin 105 for use of these constants. 


(1) Heat transfer minimized by holding unit in still air with minimum heat transferred 
through leads by conduction. 

(2) Unit mounted in double sided printed circuit board = 0.250 inches (6.35 mm) below 
plastic. The land areas are 0.080 inches square. This simulates normal use. 

{3} Unit immersed in circulating silicone fluid holding Tease = 25°C. This simulates an 
infinite heat sink. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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DIODES 


Q 
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am 
<< 
cc 
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Zz 


EMITTING 


Types OP295, OP296, OP297 Series (SP OPTEK 


Typical Performance Curves 


Percent Change in Radiant Spectral Response and Emission 
intensity vs. Time vs. Wavelength 
, Test Conditions (LED): 
Test Conditions: Ta = Ty = 25°C 
tf = Indi . If = 100 mA, DC = 0.1%, 
Value = 
¥ Ta = 25°C ° 
c Mounted in 3 
rt) = 
z vv) 
Gi = (8) LED GaAlAs — 
2 ua 890 + 20 nm 
= = (C) LED GaAs - 
: . 
8 o 
4 > 
= 
@ 100 mA 2.4% < 
@ 250 mA 7.1% ws 
@1Amp 0.6% 
100 1K 10 K 100 K 1000 K 400 500 600 700 800 900 1000 1100 
t — TIME — Hours A — WAVELENGTH — Nanometers 
Power Dissipation vs. Shift in Peak Wavelength 
Ambient Temperature vs. Junction Temperature. 


Test Conditions: 
Ta=TJ 
PW = 100 ys, DC = 0.1% 
tg = 100 mA 


POWER DISSIPATION — mW 


Notes: (Derating) 
(A) Free air 3.33 mW/°C. 
| (B) Normal 5.33 mW/°C. 
{C) Infinite heat sink 


RELATIVE SHIFT IN WAVELENGTH —2 


-50 —26 0 25 50 75 100 125 
Ta — AMBIENT TEMPERATURE — °C Ty — TEMPERATURE — °C 
Coupling Characteristics of Coupling Characteristics of 
- OP291/0P593 and OP296/0P598 OP295/0P598 and OP290/0P593 
‘a Test Conditions: a \-c, Test Conditions: 
OP291 — Ir = 100 mA, PW = " OP295 — Ip = 1.5 A, PW= 
= os Lo 100us, Duty Cycle = 0.1% = ' 100ps, Duty Cycle = 0.1% 
= bad COUPLING 7's co = At a COUPLING OEsOe = Yee es: 
3 A | op201i0P693 | oser 3 A IX 0P290/0P593 
° 6 Shaded area represents normal = 4 
ws y production spread he y 
ZL 2 Lb 
o 4-1) F ) 
3 y 5 y COUPLING 
<= 4 $ , 0P295/0P598 
o An : 4 q 
0 2 4 6 8 10 12 14 16 | 
LENS TIP SEPARATION — inches LENS TIP SEPARATION — Feet 
Optek Technology, inc. 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 ~—S=— Fax (214) 323-2396 
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Types OP295, OP296, OP297 Series 


Typical Performance Curves 


OP295/0P296/0P297 Relative Radiant 
Intensity vs. Angular Displacement 


5° (Total 10° included cone 
angle from tip of lens to 
aperture at standard test 


a) 

75 conditions) (10) mln 
#20 
ft 
eE¢ 

d=0.5" 2 HS 

50 _. (d= distance _— __ 


i] 
from lens tip . 
to detector) 

( 


ts 
nn 


Test Conditions: 
Ig = 100 mA OC 
Aperture size 0.0075" DIA 


RELATIVE RADIANT INTENSITY — % 


0 20 40 0 25 0 25 
6 — ANGULAR DISPLACEMENT — Degrees 


Percent Change in Apertured Power Power Output or Radiant Incidence 


Output vs. Distance vs. Forward Current 
180 


Test Conditions: 
PW = 100 us 
Single pulse 
measured at 
end of pulse 


—_ 
we 
oe 


s s 
(Ob) 7U2/Mu — HIMOd O3UNLYIdY — *3 
L6Zd0 ‘96240 ‘S6z7d0 


Ee(apT) — NORMALIZED IRRADIANCE 
Ss 


DISTANCE, FLANGE TO APERTURE — Inches HPO RMARO CURRENT ame 


0.01 
Maximum Duty Cycle = ms 


MAXI -0.05A 
asa% a 


Maximum Peak Pulse Current Percent Change in Power Output 
vs. Pulse Width vs. Ambient Temperature 
10 ae 
ez Test Conditions: 
y te = 100 mA 
ws PW = 100 psec 
1.0 = Duty Cycle = 0.1% 
& as TaztTy 
& = Relative to Ey at 25°C 
= 1 
! > 
ia r=) 
z 
2 0.1 = 
« oO 
3 z 
= Use this graph and following formula Fa 
~ for calculating maximum DC. 5 
o 
i: <4 
= 
1 
< 


107 108 10°5 104 103 
PULSE WIDTH — Seconds Ta — AMBIENT TEMPERATURE — °C 
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oS) OPTEK TECHNOLOGY, INC. 


PHOTOSENSORS 


PHOTODIODES 
PHOTOTRANSISTORS 


PHOTODARLINGTONS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best produc 
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Photosensors (Sp), OPTEK 


Selecting the 
Right Optek 
Sensor 


Photodiodes 


Photologic™ 
Devices 


Phototransistors 
and 
Photodarlingtons 


Optek 
Leadership in 
Advanced 
Photosensor 


Spectral 
Matching for 
improved 
Coupling 
Efficency 


Optek Technology, Inc. 


The Optek line of photosensors includes four basic infrared-sensitive device types: 
photodiodes, phototransistors, photodarlingtons and Photologic™ sensors. Each basic type 
is available in a variety of case styles. For every infrared emitter made by Optek, 

there is a mechanically and spectrally matched sensor. Case styles include several 

sizes of hermetic devices, and an even wider variety of plastic encapsulated types. 

Plastic versions of the popular hermetic TO-18 part are also available, 

offering improved optical design and drop-in replacement at substantial cost savings. 


Important factors to consider when selecting the right device for an application are: operating 
speed required, available infrared energy, and the desired output current. Depending on the 
required balance of these design factors, oplen offers a choice of several appropriate types 
of photosensors. 


PN junction silicon photodiodes have she fasieei operating speed of all the photosensors in 
the Optek product family. Rise and fall times of 100 nanoseconds are typical for these 
devices. However, light current (Ic) for these devices tends to be low; therefore, additional 
amplification is almost always required. Nevertheless, where speed considerations 
predominate, photodiodes are the best option. Figure 3 illustrates typical circuit requirements 
for the photoconductive and photovoltaic modes of operation. 


Photologic™ is a term Optek uses to refer to complex integrated circuitry combined with a 
high speed, high sensitivity photodiode on a single silicon chip. Photologic™ devices offer the 
speed advantage of photodiodes along with a Schmitt trigger and amplifier to directly drive up 
to eight TTL loads. Medium speed data rates to 250 kbaud are possible with typical output 
rise and fall times of 25 nanoseconds. These devices are excellent choices where speed, 
accuracy and logic interface are required. Typical examples include high speed motion 
encoding, modulated (pulsed) long distance beam interrupt applications, such as touch 
screens, and track ball eyes. ere for video games or "mouse" applications for computer 
accessories. 


Phototransistors and photodarlingtons are Optek’s most widely used photosensor types. For 
most traditional applications, NPN silicon phototransistors offer the best value in terms of 
output current, sensitivity, speed, reliability and quality. Devices with minimum on-state 
collector currents ranging up to 40 mA are available, while output rise and fall times of 60-100 
microseconds (RL=5 KQ) are typical. Optek phototransistors arg 100 percent tested and 
specified at light levels which range upwards from 1.00mW/cm<* with collector-to-emitter 
voltage (VceE) set at 5.0 volts. 


Photodarlingtons provide the higher sensitivity and gain needed for many applications; 
however, rise and fall times are slower. When switching time is not critical, the choice of a 
photodarlington can offer improved sensing reliability and reduce the need for additional 
signal amplification. © 


Optek scientists and engineers continue to advance the state of the art in Photologic™ 
monolithic optoelectronic IC's, a product originally conceived and developed by Optek. The 
next generation of Photologic™ devices will include substantially increased sensitivity, making 
longer beam distances possible and offering even higher reliability at lower irradiance levels. 
Direct TTL and CMOS compatibility is also featured with increased sink/source capability. 
Supply voltage requirements are more flexible than before due to an on-chip voltage 
regulator designed by Optek. And finally, the new Photologic™ devices will offer a choice of 
two hysteresis ratios [Eet(+)/EetT(-)] of 2 and 1.4. With these new advancements, Optek con- 
tinues its leadership role in advanced photosensor design. 


Optek photosensors are spectrally matched to the Optek line of infrared emitting diodes. 
Figure 1 shows the spectral response curve for Optek phototransistors, photodarlingtons, and 
junction photodiodes. The output peak wavelengths for both GaAs and GaAlAs lie very close 
to the silicon sensitivity peak of about 850 nanometers. 


1215W. Crosby Road Carrollton, Texas 75006 (214) 323-2200. Fax (214) 323-2396 
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Controlling Ambient Light 


The spectral response of silicon extends into the visible light range. This makes the sensors 
vulnerable to ambient light; particularly from tungsten sources (or the sun) where red light 

is present. In addition, many of Optek’s slotted optical switches shield the sensor in an 
opaque housing designed to control ambient light. External light filters or controlled modula- 
tion of the LED and/or sensor may also be used to reduce the noise from ambient light. As 
another alternative, most photographic shops can supply infrared passing gelatin filters for 
laboratory experimentation. For production use, several types of plastic are commercially 
available with varying degrees of infrared and visible transmissivity (e.g., polysulfone and 
polycarbonate). 
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Production Specifications Written for Easy Design 


The product specifications in this book were written with ease of design in mind. Emitter 
output and sensor response levels are specified in terms of milliwatts per square centimeter 
at separation distances typical for most applications. In addition, as shown in Figure 2, 
phototransistor collector current versus collector-to-emitter voltage curves are provided for 
stepped levels of photocurrent (measured in mW/cm‘*). These curves allow the design-in 
process to be analogous to the design of a simple transistor amplifier or switching circuit. 
ee application notes appearing in the back of this data book also provide additional 
information. 


Custom Design and Selection for Unique Applications 


While the Optek line is the industry’s broadest, a unique application requirement may result 
in the need for custom selection or package design. Call your local Optek sales office for 
more information. 


Figure 1. Photosensor Spectral Response Figure 2. Collector Current vs Collector to § Figure 3. Photodiode in Photovoltaic Mode 
100 Emitter Voltage RFeedback 


Test Conditions: A: Offset Region (- 30 mV) Cathode 


TA = 25°C B: VCE(SAT) at fixed IC, 
Ee=1 mWicm2 decreases as optical es zy ¢ 


*—~ Isignal 


O > 
. eout =is RF 
‘) Photodiode 


Op Amp 


Photodiode in Photoconductive Mode 


Cathode 


~~ isignal Rout =is AL 


RELATIVE RESPONSE OR EMISSION - % 


Photodiode Rtoad 


I¢ - COLLECTOR CURRENT - mA 


0 
600 700 800 900 1000 =6.1100 , 


Test Conditions (LED): Vce - COLLECTOR TO EMITTER - Volts 
Ta = Ty = 25°C, if = 100 mA, OC =0.1%, PW= 100 us 
Peak Wavelength ~ Ap: (A) XSTR ~- 850+30 nm 

{B) LED GaAlAs - 890 +20 nm 

(C) LED GaAs - 935 +15 nm 

(D) Human Eye Response 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP300SL 
April 1993 


(SP OPTEK 


NPN Silicon Photodarlingtons 
Types OP300SL, OP301SL, OP302SL, OP303SL, OP304SL, OP305SL 


Features 


Narrow receiving angle 

Variety of sensitivity ranges 
Enhanced temperature range 

High current gain 

Ideal for direct mounting in PC boards 
Mechanically and spectrally matched 
to the OP 123 and OP223 series 
emitters 


Description 


The OP300SL through OP305SL series 
devices consist of NPN silicon 
photodarlingtons mounted in 
hermetically sealed “Pill” type packages. 
The narrow receiving angle provides 
excellent on-axis coupling. 
Photodarlingtons are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 


Replaces | 
OP300 series 


035 (0.89) pperTURE 
~ 025 (0.64) 


. 024 (0.61) 
i r 016 (0.41) 


116 (2.92) 
.102 (2.59) 


- 


.069 (1.75) 
062 (1.57) 


062 (1.57) 092 (2.34) 
‘059 (1.50) 084 (2.13) 
COLLECTOR 010 (0.25) ag 
CONTACT 005 (0.13) 
EMITTER 
089 (2.26) CONTACT 
080 (2.03) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). . 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter VONAG6 s 244.424 foie Meee sts been ek eet a> TOON 
Emitier-Collector Voltage .:icwxs cited sewed am pest te aeanen wee’ 5.0V 
Storage Temperature Range ...............cc cee ee cence eens -65°C to +150°C 
Operating Temperature Range ............00 ccc cence eee anes -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron) ................0.- 260°C) 
Power DISSIDAUON y sees sane Po ekke a na eee See ese eanaet hae oie 50mw®) 
Continuous Collector Current.......... 0.00 ccc ee eee eee ene 50mA 
Notes: . 


(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 
devices to PC boards. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.5mW/°C above 25°C. 

(4) Junction temperature maintained at 25°C. 

(5) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 


of OP123 and OP300 


RELATIVE GUTPUT CURRENT 


Relative Response - % 


20 


eee h eee 
>. 
Pde ee ag 


so .).|0OUC70Dti‘iakti iti SC 0 02 O04 O68 O08 10 
: DISTANCE BETWEEN LENS TIPS — Inches 
Wavelength - nm 


Fax (214) 323-2396 


Carrollton, Texas 75006 


Optek Technology, Inc. 


1215 W. Crosby Road 


(214) 323-2200 
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Types OP300SL Thru OP305SL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER fa a at UNITS 


Iccony On-State Collector Current OP300SL 


TEST CONDITIONS 


OP301SL 
OP302SL VceE = 5.0V, 
OP303SL Ee = 1.00 mW/cem2®) 
OP304SL 


OP305SL sae 
pwenero. Collector-Emitter Breakdown Voltage 15.0 a 
Vieaye00 ere rea 


VcE(sat)/Collector-Emitter OP300SL, OP301SL 1.10 Ic = 0.4mA, Ee = 1.0mW/em?©) 
Saturation Voltage OP302SL thru OP305SL 1.10 Ic = 1.0mA, Ee = 1 OmW/em2) 


Typical Performance Curves 


Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. lrradiance 


1,000 
Vor =5V 


LIGHT SOURCE IS UNFILTERED 
TUNGSTEN AT 2870 °K 


PULSE WIDTH = 100 ys 
f DUTY CYCLE = 0.1% 


I¢ — COLLECTOR CURRENT — mA 


5 
fe 
Ic — COLLECTOR CURRENT — mA 


Iceg — COLLECTOR DARK CURRENT — A 


0 
0 2 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 15 20 25 3.0 35 4.0 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE: — °C Ex — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Veo“ 5V 

. Vat< 1 V 
= - § FREQ. = 100 Hz 
AL 1000 { byt ms > VcE= 95 V 
2 FREQ. = 10 Hz = LENS TO LENS 
= RL = 1 k0 B _— 
= z 
ve a 
$ z Se 
<x a 

<x 
a x 
= w 
= Vout 
a a Light source is a pulsed RL = 1 kO 


gallium arsenide LED with a 

rise time of less than = 
500 ns. LED output is 

adjusted until Ic = 0.8 mA. 


40 30 20 10 O 10 20 30 40 
RL — LOAD RESISTANCE — k® 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP505A 
April 1993 


GP OPTEK 


Infrared Selected NPN Silicon Phototransistors 
Types OP505A, OP505B, OP505C, OP505D 


Features 


e Narrow receiving angle 

e Variety of sensitivity ranges 

e T-1 package style 

e Small package size for space limited 
applications 


Description 


The OP505 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The narrow 
receiving angie provides excellent 
on-axis coupling. These devices are 
100% production tested using infrared 
light for close correlation with Optek’s 
GaAs and GaAlAs emitters. 


Replaces 
K5500 Series 


Optek Technology, Inc. 


Relative Response - % 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


500 (12.7) ———-pe] [ae 2200 (5.08) 
MIN 180 (4.57) 
050 (1.27) EMITTER 
NOM 


125 (3.18) DIA 
a COLLECTOR 


115 (2.92) 
_. = .030 (0.76) 
NOM 


165 (4.19) 
.145 (3.68) 


.025 (0.64) 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ias:picedusknevate Goce lawene chat bao vee aen aes 30V 
Emitter-Collector Voltage «sc. doris dedi eee bios etee te hea ea ten 5.0V 
Storage and Operating Temperature Range .................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ON odie cect Seok ci aie are recat a epah meee MaMa Gu ee Re ae 260°C") 
Power DISSiDAUON) acca dekh oed ans BAS ewe VHS R NSS Merde aw ees 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typica! collector dark current in pA, use the formula Icep = 10° "a34) where 
Ta is ambient temperature in °C. 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
OP165 and OP505 


RELATIVE QUTPUT CURRENT 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 
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Types OP505A, OP505B, OP505C, OP505D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN| | TYP | MAX | UNITS | TEST CONDITIONS 


Ic(ON) | On-State Collector Current OP505D : mA Ve = 5V, Eo = 0.50mW/em?9) 
OP505C 3.00 |mA VcE = 5V, Eo = 0.50mW/cem?2) 

OP505B 5.95 |mA VoE = BV, Ee = 0.50mW/em29) 

; mA Voce = 5V, Exo = 0.50mW/em?") 


Alc/AT Relative Ic Changes with Temperature 1.00 %/C Voce = 5V, Ee = 1.00mW/cm? 
dX = 935nm 
nA 


IcEO Collector Dark Current Ft} t00 fa Voce = 10.0V, Ee = 0) 
ViBA)CEO —_| Collector-Emitter Breakdown Voltage 90 |] Ic = 100A 
V(BR)ECO-—_—'| Emitter-Collector Breakdown Voltage iso | | fv le = 100pA 


VCE(SAT) Collector-Emitter Saturation Voltage 0.40 V Ic = 250uA, Eo = 0.50mW/cm? 
d= 935nm") 


Typical Performance Curves 
Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 


vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage 
100 


TEST CONDITIONS: Ta = 25°C, 
Eg = 1 mWicm? per step, \ = 890 nm 


(A) GaAlAs 


(0) Tungsten 2870% Ve 
FLAK = 
F§ WY" | = 
7 AVATAR 


40 30 20 10 O 10 20 30 40 0.001 001 0. 0 
6 — ANGULAR DISPLACEMENT — Deg. Ep — IRRADIANCE — mWicm? Vce — COLLECTOR TO EMITTER — Volts 


B: VCEISAT) at fixed Ic, 
decreases as optical 
input increases 


NORMALIZED COLLECTOR CURRENT 
Ic — NORMALIZED COLLECTOR CURRENT 


ICON) — ON-STATE COLLECTOR CURRENT — mA 


Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
CIRCUIT 1 CIRCUIT 2 
IF Veco “5 V iF Vecc=5 V 


LED = OP290C @ d = 890 nm 
Vat IS VOLTAGE ACROSS Ry 


tr, te — RISE AND FALL TIME — ys 
NORMALIZED OUTPUT 


* 
VouT 
Wi 
CKT 1 - Ri = 10K 
; 1000 RL 1000 


Light source is pulsed LED with t, and tf < 500 ns. 
1 10 100 1,000 10,000 I is adjusted for Vgut = 1 Volt. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz 


Fr 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PHOTOSENSORS 


Product Bulletin OP505W 
April 1993 


NPN Silicon Phototransistor 
Type OP505W 


Features 


e Wide receiving angle 

e T-1 package style 

e Small package size for space limited 
applications 


Description 


The OP505W consists of an NPN silicon 
phototransistor molded in a blue tinted 
plastic package. The wide receiving 
angle provides relatively even reception 
over a large area. This device is 100% 
production tested using infrared light for 
close correlation with Optek’s GaAs and 
GaAlAs emitters. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.125 (3.18) 
.11S (2.92) 


EMITTER 
Seat Se -- — 


\. 


.165 (4.19) 
.145 (3.68) 


2125 =o 18) 
115 ae 92) 


.025 (0.64) 


————~ SO NOM 
.015 (0.38) 


. 500 (ie. 70) 2030 ce. 76) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage : 4 d45ciie pees Week Kee eee 05 06 6 Ee ee 
Emitter-Collector Voltage ..... 0... 0. ccc eee eee tenet teens 5.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ARIA seca esdews es, freee cert Roth eos ne a7 wees wna dies chee Gandini 260°C") 
Power Dissipation.................. apie moathe adh panes Soares 100mw®?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in pA, use the formula Icep = 10 4 T°) where 
Ta is ambient temperature in °C. | 


Typical Performance Curves 


_ Coupling Characteristics 


Typical ectral Res nse 
yprcalhopecttal-Heape of OP165W and OP505W 


3s te 08 
© = 
i!) ce 
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0 

0 01 02 03 04 05 
Wavelength - nm DISTANCE BETWEEN LENS TIPS - Inches 
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Types OP505W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


VceEsat) | Collector-Emitter Saturation Voltage 0.40 Ic = 50LA, Ee = .75mW/em*) 
Typical Performance Curves 
Normalized Collector Current On-State Collector Current vs Normalized Collector Current vs. 
vs. Angular Displacement Irradiance Collector to Emitter Voltage 


<p) 
ag 
O 
D 
Zz 
Ld 
Y 
O 
Ke 
O 
ae 
QO. 


100 2.0 
TEST CONDITIONS: Ta «25°C, 
= 5 £_ < 1 mWicm? per an = 890 nm Se 
t wi 

= S. oe & A: Offset Region (~ 30 mv) BeZ 
ES ae ra B: VcEISAT) at fixed Ic, BZeEs4 
raz) > EF decreases as optical Ly Cia 
s = 1 re input increases BAZ A LT 
2 = = xn? = 
z : Si ERED 22408 
: Sig EG? Z2on8n 
: ye : 2 U1 Meet 
Z I 100 mA 2 001 > || ifr 
z Voce = 5 V nS’ YS eae ae Ca A ae 

LENS TO LENS = & Y, <3 Oe CS Re as ee 

mSTANEE = a » Annee 

So ; e 
99 60 30 O 30 60 #90 0.001 0.01 0.1 1 10 100 0 0.25 0.5 
6 — ANGULAR DISPLACEMENT — Deg. E» — IRRADIANCE — mWicm? Vce — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output. Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
1 eT CIRCUIT 1 CIRCUIT 2 


LED = OP290C @ = 890 nm 
Vat IS VOLTAGE ACROSS Ry 


AN 


NORMALIZED QUTPUT 
i=) 
oi 


1009 RL 1000 


tr, t — RISE AND FALL TIME — ys 


Test Conditions: 
Light source is pulsed LED with t, and ty << 500 ns. 


1 10 100 1,000 10,000 IF is adjusted for VouT = 1 Volt. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP506A 
April 1993 


(Sp), OPTEK 


NPN Silicon Phototransistors _ 
Types OP506A, OP506B, OP506C, OP506D 


Features 


Narrow receiving angle 

Variety of sensitivity ranges 

T-1 package style 

Small package size for space limited 
applications 


Description 


The OP506 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The narrow 
receiving angle provides excellent 
on-axis coupling. These devices are 
100% production tested using infrared 
light for. close correlation with Optek’s 
GaAs and GaAlAs emitters. Lead 
spacing is .100 inch (2.54mm). 


Optek Technology, Inc. 


1215 W. Crosby Road 


_.200 (5.08) 
“180 (4.57) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


jwg——— 500 (12.7) — pe 
one .165 (4.19) wed MIN 


-145 (3.68) 
EMITTER 


A ie eee ~ 4 


100 (2.54) 125 (3.18) 
NOM ms 


: .115 (2.92) 


a COLLECTOR 
—e| |<a——. «e-—- .030 (0.76) 
NOM: 
025 (0.64) 


JRE9 WOtt 050 (1.27) NOM | 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage .............. ee ee er eee ono 30V 
Emitter-Collector- Voltage a43.2ce2ssisaiacigakeewt eeccese ea id he Reeds 5.0V 
Storage and Operating Temperature Range .................5. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


[2] area renee Shien eweacel nes aavena een Gate tepee haere states 260°C") 
Power Dissipation sscé:18 cuannerweeenatadd eee ieeawe nina es ee eens 100mw®) 
Notes: | 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. Shen flow soldering. 
Max. 20 grams force may be applied to leads when soldering. | 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in pA, use the formula ICED = = 10!0-0T,-34) where 
Ta is ambient iinperatule in °C. . - 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
of OP166 and OP506 a 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 
3-10 : 


(214) 323-2200. ‘Fax (214) 323-2306 


Types OP506A, OP506B, OP506C, OP506D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Ic(on) | On-State Collector Current OP506D mA Vce = 5V, Ee= 0.50mW/cm>"2) 
OPS06C 3.00 | mA Voce = 5V, Eo = 0.50mW/cm?! : 
OPS06B 5.95 | mA Voce = 5V, Ee = 0.50mW/em24) 

mA 


OP506A VceE = BV, Eo = 0.50mW/cem2“) 


- Alc/AT | Relative Ic Changes with Temperature ara Voce = 5V, Ee = 1.00mW/cm? 
X= 935nm 


ICEO Collector Dark Current P| p00 fa Voce = 10.0V, Ee = 0%) 
Vier)yceo | Collector-Emitter Breakdown Voltage ee ee a ae Ic = 100pnA 
ViBr)EcO | Emitter-Collector Breakdown Voltage 50 | | |v | le = 100nA 
Londhoibetate 


Ic = 250A, Eo = 0.50mW/em? 
A= 935nm®) 
Typical Performance Curves 


Normalized Collector Current vs On-State Collector Current vs Normalized Collector Current vs 
Angular Displacement irradiance Collector-to-Emitter Voltage 


Test Conditions: Ta = 25°C es 


Ee=1 mWient per step, \= 890 nm r, 
pane EA 
A: Offset Region (~ 30 mV) 


B: VCE(SAT) at fixed Ic. 
decreases as optical 
input increases 


VcE(SAT) _| Collector-Emitter Saturation Voltage 


) 
a 
© 
) 
Z 
Li 
a 
© 
ke 
O 
a 
a 


(A) GaAlAs 
(B) GaAs 


N 


i it ih A AN 


0.8 


PL AL | 
oe Oo et 
TEAL A I 


0.6 
0.5 
0.4 


NORMALIZED COLLECTOR CURRENT 


0.01 


Ic — NORMALIZED COLLECTOR CURRENT 


Ic(oN) — ON-STATE COLLECTOR CURRENT — mA 


0.2 S 
, Bz4 ay 0.001 
6 — ANGULAR DISPLACEMENT — Deg. Eg — IRRADIANCE — mWicm? Vce — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs Load Resistance vs Frequency Test Circuit 
Vee : AY CIRCUIT 1 CIRCUIT 2 
r VRL= 7 7 
4 f= 100 Hz i Vec=5 V ae Vec=5V 
| PW=1 ms 
= LED =OP290C @ \= 890 nm = 
S VAL =is voltage across Ry! = 
z KS 
a 2 
2 | Vout 
* < 
8 z 
a 2 1002 «= SR,_s10000 
hoe 7 Test Conditions: 
1 10 100 1,000 10,000 Light source is pulsed LED with ty and tf < 500 ns. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz IF is adjusted for VOUT = 1 Volt. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP506W 
April 1993 


NPN Silicon Phototransistor 


Type OP506W 


Features 


e Wide receiving angle 

e T-1 package style 

e Small package size for space limited 
applications 


Description 


The OP506W consists of an NPN silicon 
phototransistor molded in a blue tinted 
plastic package. The wide receiving 
“angle provides relatively even reception 
over a large area. This device is 100% 
production tested using infrared light for 
close correlation with Optek’s GaAs and 
GaAlAs emitters. Lead spacing is .100 
inch (2.54mm). 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


e—— 500 (12.7) ——o» 125 (3 
" 115 (2.92) 
} Lee 


165 (4.19) 
.146 (3.68) 


H 
H 


| 


en (2.54) 
NOM 


a COLLECTOR 


—_——— 


025 (0.64) 
015 (0.38) 


.050 (1.27) NOM 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage 


Meta by food Alec Sear eth ae bc ace Sine ened eo tats 30V 
Emitter-Collector Voltage: scc:006 03a oka cas vane de deh ws ae edene bidedes 4: 5.0V 
Storage and Operating Temperature Range ................00. -40°C to +100°C - 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WON og sacsontueaanetua a aaee ead ine cee Poa aed pa wea nantes 260°C 
POW6r DISSIDANON : cui4s 2b essen Beers ance Heaeee ARON aN weve eS 100mw) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in A, use the formula Icep = 10 °°, 3 where 
Ta is ambient temperature in °C. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 


xe — 0.8 
re 
® oad 
3 = 0.6 
” rT 
@ Cond 
x 5 
3 pa 
x) = 
c 0.2 
0 
0 0.1 0.2 0.3 0.4 0.5 
Wavelength - nm DISTANCE BETWEEN LENS TIPS - Inches 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OP506W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX , UNITS, TEST CONDITIONS 


Ic(ON) | On-State Collector Current 100 | fp Voce = BV, Eo = 0.75mW/cm2”) 
ICEO Collector Dark Current = 100 Voce = 10.0V, Ee=0 


VBR)cEO | Collector-Emitter Breakdown Voltage Ic = 100nA 


VBr)eco | Emitter-Collector Breakdown Voltage le = 100nA 
VcE(SAT) | Collector-Emitter Saturation Voltage Sone baat 0.40 Ic = 501A, Ee = 75mW/cem?") 


Typical Performance Curves 


Normalized Collector Current On-State Collector Current vs Normalized Collector Current vs 


vs. Angular Displacement Irradiance Collector-to-Emitter Voltage 
100 2.0 


a 


Test Conditions: Ta = 25°C 


< 

E = Eg = 1 mWicne per step, \= 890 nm , 

] = 

(A) GaAlA i 7 
5 = 10 F-@)Gaks = A: Offset Region ( ~ 30 mV) HE 
e Pa o B: VCE(SAT) at fixed Ic, __ | ZEe 
S Px] S decreases as optical VYZ22Sn 
: Ss 1 = input increases eZ Zn 
7 = 
z z B 1.0 ty tgp 
5 ae = BEM? Z2en05 
su TEST CONDITIONS: = 2 (iil Gari] | 
= = 890 nm “w th oe 
popes 2 Bee) Z2eneee 
z ae 2 ie alee ACE ee aa ap a 
pee Ba {> caeene 
90 60 30 0 30 60 90 0.001 0.01 0.1 10 100 0.25 0.5 
@ — ANGULAR DISPLACEMENT — Deg. Ep - Fares — mWicm VCE — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs Load Resistance vs Frequency Test Circuit 


Vec=5V 

VRAL=1V 

f= 100 Hz 

PW=1 ms 

LED = OP290C @ \= 890 nm 
VRL = is voltage across Ri! 


CIRCUIT 1 CIRCUIT 2 
CKT 2 - Rp= 10K If Vec=5 V IF Vec=5 V 


CKT 1 - RL=1K 


\ CKT 1- Rt = 10K 
& 1002 RL . 1000 


Wy Fr 
eS CH) te Test Conditions: 


1 10 100 1,000 10,000 Light source is pulsed LED with tr and tf < 500 ns. 
Ri, — LOAD RESISTANCE — kQ FREQUENCY — KHz IF is adjusted for VOUT = 1 Volt. 


tr, tf — RISE AND FALL TIME — ys 
NORMALIZED OUTPUT 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP508F 
April 1993 


NPN Silicon Phototransistors 
Types OP508FA, OP508FB, OP508FC 


Features 


e Fiat lensed for wide acceptance angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Low cost plastic package 

e Mechanically and spectrally matched 
to the OP168F and OP268F series of 
infrared emitting diodes 


Description 


The OP508F series consist of NPN 
silicon phototransistors mounted in flat, 
black plastic, “end looking” packages. 
The flat sensing surface allows an 
acceptance half angle of 60° measured 
from the optical axis to the half power 
point. The black plastic package 
significantly reduces ambient light noise. 
These devices can be mounted on 
0.100" (2.54mm) hole centers, making 
them an ideal low cost alternate to 
hermetic pill discretes. 


Optek Technology, Inc. 


1215 W. Crosby Road 


LIGHT SENSITIVE 
AREA 


065 (1.65) 
055 (1.40) ’ | ; 


165 (4.19) 
.155 (3.94) 


= 


.130 (3.30) 
.120 (3.05) | 


.50 Ae 7) 
a COLLECTOR 


sy Aa 54) 


‘ EMITTER 


.025 (0.64) 
SQ NOM 
.015 (0.38) vee 


.090 (2.29) 
.070 (1.78) 


OPTICAL 

CENTER LINE 
.035 (0.89) 
.025 (0.64) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ....... 0... ccc eee ee eee eee eneas 30V 
Emitter-Collector Vonage ors i ico se htk alana stats eee a es iok av dceeeoes 5.0V 
Storage and Operating Temperature Range ................... -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WON nee ee ties Oe hab Ban wees ei ea ee ea bsge Maat eaaraeas 260°C") 
POWer DISSIDANON i. accae sie oe ae R SRR Cate ee Se aa ee ek be Pastas 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm anda 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in pA, use the formula Iceo = 40(0-040T 3-4) where 
Ta is ambient temperature in °C. 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
of OP168F and OP508F 


I¢ — QUTPUT CURRENT — mA 


Relative Response - % 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS ~ Inches 


Wavelength - nm 


Carrollton, Texas 75006 
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Types OP508FA, OP508FB, OP508FC 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


syMBOL| PARAMETER =| MIN| TYP MAX/UNITS|_TESTCONDITIONS 


Ic(ON) |On-State Collector Current OP508FC | 0.34 | 
OP508FB | 0.65 5.10} mA |VcE=5.0V, Ee = 5mW/em?) 
OP508FA | 2.70 
Ic/AT | Relative Ic Change with Temperature 1.00 %/°C |\Vce = 5.0V, 
Ee = 1.0mW/cm*) .,= 890nm 


Collector-Dark Current | | | 400° nA |VceE = 10.0V, Ee = o*) 
Collector-Emittor Breakdown Voltage so. ae we Ic = 100nA 


_Vier)Eco |Emitter-Colector Breakdown Voltage |. Vv iic=104 
Sima. ate eee 
O 
Typical Performance Curves : 
Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 
vs. Angular Displacement vs. lrradiance Collector to Emitter Voltage 


100 
TEST CONDITIONS: Ta = 25°C, 
E, = 1 mWicm? per step, \ = 890 nm 


(A) GaAlAs 
(B) GaAs 
(C) Tungsten 2870% 


VA, 


B: VCEISAT) at fixed Ic, 
decreases as optical 
input increases 


Ea 
ae 
Ze 
ae 
a 
ag 


TEST CONDITIONS: 
\ = 890 nm 
Vce<5V 

LENS TO LENS 
DISTANCE = 6” 


NORMALIZED COLLECTOR CURRENT 


0.01 


I¢ — NORMALIZED COLLECTOR CURRENT 


Ic{on) — ON-STATE COLLECTOR CURRENT — mA 


0.001 
909 60 30 OO 30 «=660~—S—s*90 0.001 0.01 0. 0 0 0.25 0.5 
@ — ANGULAR DISPLACEMENT — Deg. Ee — IRRADIANCE — mWicm’ Vce — COLLECTOR TO EMITTER — Volts 


Rise and Fall Time Normalized Output Switching Time 
vs Load Resistance vs. Frequency Test Circuit 
, 1.0 
Vec=5V 
on : CIRCUIT 1 CIRCUIT 2 
= 4 
PW =1 ms If Veco “5 V IF Veo =5V 


LED = OP290C @ \= 890 nm 
Vat =is voltage across Ri! 


NORMALIZED OUTPUT 
ao 
on 


A 
A Bere 
ee SS : 


: 10 100 1,000 10,000 Light source is pulsed LED with t, and t¢ < 500 ns. 
Ry — LOAD RESISTANCE — kf FREQUENCY — KHz If is adjusted for Vgyt = 1 Volt. 


ty, tf — RISE AND FALL TIME — ys 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP509 
April 1993 


NPN Silicon Phototransistors 
Types OP509A, OP509B, OP509C 


Features 


e Lensed for high sensitivity 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Low cost plastic package 

@ Mechanically and spectrally matched 
to the OP169 and OP269 series of 
infrared emitting diodes 


Description 


The OP509 series consist of NPN 
silicon phototransistors mounted in 
lensed, clear plastic, “end looking” 
packages. The lensing effect of the 
package allows an acceptance half 
angle of 25° measured from the optical 
axis to the half power point. 


054 (1.37) pia 


.050 (1.27) 
COLLECTOR 


rs 


100 (2.54) 165 (4.19) 
NOM 


085 (2.16) 
075 (1.91) 


_ ined 150 aan | L 064 (1.63) 
MIN 060 (1.52) 


.155 (3.94) 


.140 (3.56) 


.030 (0.76) NOM RADIUS LENS DIMENSIONS ARE IN INCHES (MILLIMETERS). 


{+--+ 


| 025 (0.84) co wo 034 (0.86) 
015 1038) 185 (4.19) 030 (0.76) 
.155 (3.94) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage «o's wats de eet ansce dia os tet Abate saath a 30V 
Emitter-Collector Voltage «<0 2.001%.25i sss sew ceed eae ees Bee eats 5.0V 
Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

GOP iss eg aneres st tates eee ee eae tick tate tae oie ea Sige 260°C") 
Power Dissipation 2.296 2c0 ines ca sasdwedueunktagceks Oeste 100mw®?) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in pA, use the formula Iceo = 100-4", 3-4) where 
Ta is ambient temperature in ~C. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 
: of OP169 and OP509 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 0.8 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Optek Technology, Inc. 1215W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2306 
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Types OP509A, OP509B, OP509C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN| TYP |MAX/UNITS|TESTCONDITIONS 


Ic(ON) |On-State Collector Current OP509C | 0.7 219) 
OP509B | 1.4 10.6} mA |Vce=5.0V, Ee = 5mW/cm 
OP509A | 5.7 
V 5.0V, 
Ic/AT Relative lc Change with Temperature F100) | wee et { — ie 890nm 


__Ieeo _[CollectorDark Curent || 100 | A [Vee =100V Ee= 08 
Merce [Collector Emittor Breakdown Voltage | 30 | || Vto= 10008 
so} | iv 


aie Emitter-Collector Breakdown Voltage le = 100A 


P| fare v=o ee 


= 5mW/cm2) 


VcE(SAT) |Collector-Emitter Saturation Voltage 


PHOTOSENSORS 


Typical Performance Curves 


Normalized Collector Current vs. 
Collector to Emitter Voltage 


On-State Collector Current 
vs. Irradiance 


Normalized Collector Current 
vs. Angular Displacement 


TEST CONDITIONS: Ta = 25°C, 
Ee = 1 mWicm? per step, \ = 890 nm 


(A) GaAlAs 
(B) GaAs 
(C) Tungsten 2870 


B: VCE(SAT) at fixed Ic, 
decreases aS optical 


0.1 


NORMALIZED COLLECTOR CURRENT 


0.01 


CE 
LENS TO LENS 
DISTANCE = 6” 


Ic — NORMALIZED COLLECTOR CURRENT 


Ic(ON) — ON-STATE COLLECTOR CURRENT — mA 


0.001 


45 30 15 0 15 30 45 
6 — ANGULAR DISPLACEMENT — Deg. 


Rise and Fall Time 
vs Load Resistance 


Vec=5V 
VAL=1V 


Ry — LOAD RESISTANCE — kQ 


0.001 0.01 0.1 1 10 100 
Ee — IRRADIANCE — mWicm? 


Normalized Output 
vs. Frequency 


1 10 100 1,000 10,000 
FREQUENCY — KHz 


4 200 fF f= 100 Hz 
| PW =1 ms 
= LED =0P290C @ \= 890 nm = \ 
= 160 F vp =is voltage across Ry! a = 
= > 
= 2 x 
. Sos L4\ Vout 
= °° [7 
ww = CKT 1 - Ry = 10K 
= = 1002 Ri 1002 
a 


Voce — COLLECTOR TO EMITTER — Volts 


Switching Time 
Test Circuit 


CIRCUIT 1 CIRCUIT 2 


Veco -5 V IF Veco “5 V 


Test Conditions: 
Light source is pulsed LED with t, and t¢ < 500 ns, 
Ip is adjusted for VqyT = 1 Voit. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carrollton, Texas 75006 © 
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Product Bulletin OP535A 
April 1993 


NPN Silicon Photodarlington 
Type OP535A, OP535B, OP535C 


Features 


e Narrow receiving angle 

e T-1 package style 

e High current gain 

¢ Small package size for space limited 
applications 


Description 


The OP535 consists of an NPN silicon 
photodarlington molded in a green 
plastic package. The narrow receiving 
angle provides excellent on-axis 
coupling. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAlAs emitters. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 


Replaces 
OP530 and K9000 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


_<__ 200 (5.08) 


500 112.7 _-200 (5.08) 
ee 180 (4.57) 


-165 (4.19) 
.145 (3.68) 


ls 


oa on 27) his 


125 (3.18) pip 
— -115 (2.92) 


e2qeme 
.025 (0.64) 


.015 (0.38) ~ i ye 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage: .255e ent oaiecee tee tae aa wets wd Sees Wah 
Emitter-Collector Voltage... eekcicesicdasines AV ebau cae hada ieewe ene aes 5.0V 
Storage and Operating Temperature Range ................06. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WOR jars ete toate eat ede aa aetna Gaiety aon a oa eee aa a 260°C 
Power Dissipation............... cia 4 meatdary AUD aise ntaacnaen ayaa kegs 100mw 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
of OP165 and OP535 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 Fax (214) 323-2396 
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(214) 323-2200 


0 0.2 0.4 0.6 0.8 1.0 


Types OP535A, OP535B, OP535C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
i PARAMETER MIN | TYP |MAX|UNITS| TEST CONDITIONS 


Icony®) On-State Collector Current OP535C| 1.5 V 5.0V, 
OP535B/ 3.5 32.0) mA [pe O43 mWiom2 
OP535A os : ame 


| Iceo __|Collector Dark Current | 100 Ve = 10.0 V, Ee=0 
Collector-Emitter Breakdown Voltage fet pete lc = 1.0 mA, Ee=0 


Emitter-Collector Breakdown Voltage iso! | | vii le = 100 pA, Ee = 0 
VcE(saT)™ ) ‘|Collector-Emitter Saturation Voltage | ftto] Vv |ic=0.4 mA, Ee = 0.13 mWicm* 


——E— Y) 
am 
fo) 

Typical Performance Curves f 
YW) 

Collector Dark Current Collector Current Collector Current 5 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance a 


1,000 


VcE=5V 
Es = 0.1 mWicm? 


Iceo — COLLECTOR DARK CURRENT — nA 
ic — COLLECTOR CURRENT — mA 
Ic — COLLECTOR CURRENT — mA 


ae eS a ee 


500 ns. LED output is 
adjusted until Ic = 0.8 mA. cd 


0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 15 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Voc = 5 V If —s 
VAL - 1 V Veo “5 V 
€ FREQ. = 100 Hz S 
| RL 1009 | ot ms = ™ 
= FREQ. = 10 Hz = 
= ae aie nd 
[=] wat 
z LED = OP290C P=] Light source is a pulsed Vout 
Pr pa gallium arsenide LED with a R 
= 4 rise time of less than L 
| z 
= = 
= S 
z 


40 30 20 10 O 10 20 30 40 
Ry -- LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP538F 
April 1993 


NPN Silicon Photodarlingtons 
Types OPS38FA, OP538FB, OP538FC 


Features 


e Flat lensed for wide acceptance angle 

e Easily stackable on 0.100 inch 
(2.54mm) hole centers 

e Lowcost plastic package 

e Mechanically and spectrally matched 
to the OP168F and OP268F series of 
infrared emitting diodes 


Description 


The OP538F series consists of NPN 
silicon photodarlingtons mounted in flat 
lensed, black plastic, “end looking” 
packages. The flat sensing surface 
allows an acceptance half angle of 65° 
measured from the optical axis to the 
half power point. The black plastic 
package significantly reduces ambient 
light noise. These devices can be 
mounted on 0.100" (2.54mm) hole 
centers making them an ideal low cost 
alternative to hermetic pill discretes. 


Optek Technology, Inc. 


1215 W. Crosby Road 


LIGHT SENSITIVE 
AREA 


a 2 


.090 (2.29) 
070 (1.78) 


130 (3.30) 
.120 (3.05) | 


50 Me 7) 
E COLLECTOR % 


ay A 54) 


v EMITTER 


025 (0.64) SQ NOM 
"015 (0.38). 


.065 (1.65) 
.055 (1.40) 


165 (4.19) 
155 (3.94) 


= 


OPTICAL 


CENTER LINE 
.035 (0.89) 
.025 (0.64) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ........ 0.0... cc cece eee cite ese ee 30V 
Emitter-Coll@ctor Vota ss.ccceunnes ey cee dene edu sd See kd wera SaaS 5.0V 
Storage and Operating Temperature Range ..................4. -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


OTN i, thee es arcane hp ahs ate caer th te ta aoe Me ate a ears cathe Sh acta e ayaa ania ans 260°C") 
POWSE DISSIDAUON ace sie tdacht aces da bee aude tae eae mae aas ~~ 100mw 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. Maximum 20 grams force may be applied to the leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) Due to high gain of photodarlington, a load resistor should be used to avoid thermal 
runaways. 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
of OP168F and OP538F 


I¢ — OUTPUT CURRENT — mA 


Relative Response - % 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 (214) 323-2200 | Fax (214) 323-2396 
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Types OP538FA, OP538FB, OP538FC 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


PARAMETER (MIN | TYP |MAX|UNITS/TESTCONDITIONS | 


Iccony™ On-State Collector Current OP538FC| 1.1 
OP538FB! 2.3 20.5| mA |VcE =5.0V, Ee = 0.5mW/em?") 
OP538FA| 6.8 


Collector-Dark Curent || 225 nA Noe=100V,E6=0 
‘Wervceo [Coleciormitorreskdown Votage 150, || ~Vlo= 1.00MAEo=0 
VieR/eco |Emitter-Collector Breakdown Votage | 50 | |_| V_iie= 100A, Ee=0 
[vec [Cotesia Vtngs | | [140] Ve =05na cs -csniere™ 


Typical Performance Curves 


iceo — COLLECTOR DARK CURRENT — nA 


Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
1,000 50 
Vce-5 V 
oe +++ 
100 “ d = 890 nm = 
E PULSE WIDTH = 100 us E 40 
2 DUTY CYCLE = 0.1% “! 
10 2 MEASURED 25 us INTO ~: = 
ce & 30 
rx Fac} 
1.0 o x 
5 = 
0.1 = 5 
| | 
0.01 al £ 10 
0 0 
0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 15 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ep — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
11 
Voc ~5 V 
Z Vat ~1V 
Z FREQ. = 100 H - 
, ry - room { FRE > 100m = oe _ 
2 FREO, = 10 Hz = Ghee 
AL TRO {oe to ms = 07 Se 
Ss . oo” 
= ay = 10 xa { FRED 2 Hz e 
Qa —_— 
z LED = OP290C r=} 
= ty = 890 nm GOs 
A a —_ 
= = | TEST CONDITIONS: Light source is a pulsed Your 
x = 0.3 d= 890 nm gallium arsenide LED with a R 
he S Voces 5 V rise time of less than L 
= 0, LENS TO LENS 500 ns. LED output is 
0.1 DISTANCE = 6” adjusted until Ic = 0.8 mA. = 


90 60 30 0 30 60 90 
Ry ~- LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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PHOTOSENSORS 


Product Bulletin OP550A 
April 1993 


(SP OPTEK 


NPN Silicon Phototransistors 
Types OP550A, OP550B, OP550C, OP550D 


Features 


e Wide receiving angle 

e Variety of sensitivity ranges 

e Side-looking package for space 
limited applications 


Description 


The OP550 series devices consist of 
NPN silicon phototransistors molded in 
clear epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. The 
side-looking package is designed for 
easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. This series is mechanically 
and _ spectrally matched to the OP140 
and OP240 series of infrared emitting 
diodes. 


Optek Technology, Inc. 


1215 W. Crosby Road 


-500 a 7) _.230 (5.84) 
"(220 (5.59) 
eran 


.092 (2.34) 


.082 (2.08) 


— (2.54) 
NOM 


031 (0.79) NOM 
RADIUS. 


180 (4.57) 
170 (4.32) 


a 055 (1.40) 
048 (1.14) 


100 (2.54) 
“080 (2.03) 
.067 (1.70) 
.057 (1.45) 


COLLECTOR 


.025 (0.64) co yon 
015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emiltter Voltage .ccscicosackaivsece este tauy ese deoeweg eras 30V 
Emitior-Goulector Voltage 3 2c scien coe ee eee ees ew Eee Keak oes 5.0V © 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WON Suis aa nae hha awadehice a eke meee wea eave ae ee eas 260°C") 
Power Dissipation.............0cccce cece eeeceeeeceateeeveeenees 100mw®) 
Notes: 


(1) RMA flux.is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied t to leads when soldering. 

(2) Derate linearly 1.33mW/"C above 25 °C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in A, use the formula Ice = 10(0-040T,3-4) where 
Ta is ambient temperature in °C. 


Typical Performance Curves 


Coupling Characteristics 
of OP140 = and OP550 
1.0 


; — ok 


as 


Typical Spectral Response 


RELATIVE OUTPUT CURRENT 
oS 
> 
-7 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 
3-22 


(214) 323-2200 Fax (214) 323-2396 


Voce = 5.0V, Ee = 1.0mW/cm?) 


OP550C | 0.25 
Alc/AT  |Relative lc Changes with Temperature 1.00 VcE = 5.0V, Ee = 1.00mW/cm? 
X= 935nm 
Emitter-Collector Breakdown Voltage 50/ | | vi le = 100uA 


Types OP550A, OP550B, OP550C, OP550D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
Cn ee TE ee ae 
Ic(ON) |On-State Collector Current OP550D | 0.25 
2.40 mA 
OP550B | 1.30 4.70 
OP550A | 2.55 
_Icco [Collector Dark Curent =| 100 | | 
Collector-Emitter Breakdown Voltage P30; | | ov | Ic = 100NA 
Typical Performance Curves 


Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 


vs. Angular Displacement vs. irradiance Collector to Emitter Voltage 


100 
TEST CONDITIONS: Ta = 25°C, 
E, = 1 mWicm? per step, \ = 890 nm 


(A) GaAlAs 
{B) GaAs 
(C) Tungsten 2870°K 


iz 
Ee eae Nae 


B: VcEISAT) at fixed Ic, 
decreases as optical 


gy 
ZB 
— 
a 
si 
= 


< 
E 
Ps = = ie 
& z = ZF 
3 = 2 gZ 
EA : Z 
(a) aed Oo 
a 05 | 2 = 
La} 
g 0.4 Y 0.1 & i 
= B 2 eed 
S02 S 001 5 ae 
i = | | 
LENS TO LENS = eo 
; | | | | DISTANCE ~ 6” 8 aa 2 fies 
-45 -35 -25 -15 -505 15 25 35 45 0.001 0.01 100 
6 — ANGULAR DISPLACEMENT — Deg. Ee — ee = see Vce — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
240 =e CIRCUIT 1 CIRCUIT 2 
si ap 4 lg Vee - 5 V If Veo <5 V 
a Wa ene 
ia LED = OP290C @ d - 890 am A 2 
= 160 Vat !S VOLTAGE ACROSS Ry 2 
} oe . 
© 120 re Vout 
pel 
80 : eo 5 1oon «= SRL 1000 
> ae Bee al 2 ee oI L EolL 
Ss aes " : 
"2ou mwa tz ne ee Test Conditions: 


Light source is pulsed LED with t, and t¢ < 500 ns. 
0 2 4 6 8 10 1 10 100 1,000 10,000 Ig is adjusted for VoyT = 1 Volt. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road — Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
3-23 


COCA 


op) 
ae 
O 
D 
Zz 
uu 
ND 
ec 
O 
aq 
ae 


Product Bulletin OP555A 
April 1993 


(GP. OPTEK 


NPN Silicon Phototransistors 
Types OP555A, OP555B, OP555C, OP555D 


Features 


e Wide receiving angle | 

e Variety of sensitivity ranges 

@ Side-looking package for space 
limited applications 


Description — 


The OP555 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. The 
side-looking package is designed for 
easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. The lensing effect of the 
package allows an acceptance half 
angle of 28°C measured from the optical 
axis to the half power point. These 
devices are 100% production tested 
using infrared light for close correlation 


with Optek’s GaAs and GaAlAs emitters. 


Replaces 
K5550 


1215 W. Crosby Road 


Dimensions are in inches (millimeters) 


500 (12.70) . 245 (6.223) 
MIN 225 (5.715) 
105 (2.667) 7 Gone 
095 (2.413) O92 @ 24) 
EMITTER 082 (2.08) 
100 (2.54) 
NOM COLLECTOR 


180 (4.57) 
179 (4.32) 


020 (.508) 
SQ NOM 


.055 (1.40) 
045 (1.14) 


.025 (0.64) 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Gollector-Emiller VOuade 1.6.02 o.c2 Sacer ewe bas Hees nae eG eka bar 
Emitter-Collector VoltaGe@ «5.2.0 650826 sb caked Oho ese bee aS eee eed 5.0V 
Storage and Operating Temperature Range ................6.. - -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WON | ianateticauntee: Ring aca nee NE dod pane Meade eB Sh che etme eeaces 260°C") 
Power Dissipation sncucde cr een ease ehe tnd Bombvere tocwndeweees 100mw®) 
Notes: . 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied t to leads when soldering. 

(2) Derate linearly 1.33mW/"C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4)To calculate typical collector dark current in yA, use the formula ica 40° 040 T,34) where 
Ta is ambient temperature in °C. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 


of OP145 and OP555 


if = 20 mA 
Vce = 5.0 V 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 08 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


(214) 323-2200 


Optek Technology, Inc 


Fax (214) 323-2396 
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Types OP555A, OP555B, OP555C, OP555D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS TEST CONDITIONS 


Ic(ON) |On-State Collector Current OP555D | 0. mA 
OP555C | 0. 2.40; mA 
OP555B | 1. 4.70; mA 
OP555A | 2. mA 


Alc/AT _|Relative lc Changes with Temperature 1.00 %/°C |VcE = 5.0V, Ee = 1.0mW/cm? 
X= 935nm 


IcEo —_| Collector Dark Current 100} nA |VcE = 10.0V, Ee = 0%) 
Ic = 100A 
le = 100A 


VceE = 5.0V, Ee = 1.0mW/cm?") 


Collector-Emitter Breakdown Voltage 


V(BR)CEO 
V(BR)ECO 


Emitter-Collector Breakdown Voltage 5.0 


ep) 
om 
e) 
2) 
Zz 
uu 
2) 
O 
kK 
ie) 
ao 
a 


VcE(SsAT) |Collector-Emitter Saturation Voltage Ic = 100A, Ee = 1.0mW/cm?"*) 
Typical Performance Curves 
Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 
vs. Angular Displacement vs. irradiance Collector to Emitter Voltage 


2.0 


Mey CONDITIONS: Ta = 25°C, 
= 1 mWicm? per step, \ = 890 nm 


OP555 


<x 
E 
= 08 e 10 a ee z A: Offset Region (~ 30 mV} Le 
: : (0) Tagstn 2870% s [Peewee | | ae 
Sods) a s | in| Gr 
a eee eee 5 Sa, y Zgaee 
[om] oJ 
a Os S 0. 2 Zzaeen 
ua ua tu 
: = : pgucre 
a S 0.01 = ob cae a ef at 
a | = eee ee A Ie 
3 Z. <2 GSE Nee Bhs eae a 
0 > 0.001 a ee 
-45 -35 -25 -15 -§05 15 25 35 45 0.001 0.01 100 0 0.25 0.5 
@ — ANGULAR DISPLACEMENT — Deg. Eg — raNDIANes- = a Vce — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
ie CIRCUIT 1 CIRCUIT 2 
ay IF Veco = 5 V IF Veo “5 V 
i VA 
z ae 5 
ae 4 * 
3 = @ 0.5 Vout 
: ae 
w ae 5 oon «= SRLC0002 
ZI 
pry DS Ae i oa Nw, Lo 
Acme ie ia : : 
ivr | | | | i mee | Dime Test Conditions: 


Light source is pulsed LED with t, and tf < 500 ns. 
0 2 4 6 8 10 1 10 100 1,000 10,000 Ig is adjusted for Vgyt = 1 Volt. 
Ry — LOAD RESISTANCE — k2 FREQUENCY — KHz 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP560A 
April 1993 


NPN Silicon Photodarlington 
Types OP560A, OP560B, OP560C 


Features | 


e Variety of sensitivity ranges 

e High current gain 

e Side-looking package for space 
limited applications 


Description 


The OP560 series consists of NPN 
silicon photodarlingtons molded in clear 
epoxy packages. The lensing effect 
allows an acceptance half angle of 28° 
measured from the optical axis to the 
half power point. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 
The side-looking package is designed 
for easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAlAs emitters. 


Optek Technology, Inc. 


1215 W. Crosby Road | Carrollton, Texas 75006 (214) 323-2200 


100 (2.54) 500 (12.7) .230 (5.84) 
.080 (2.03) MIN .220 (5.59) 

.067 (1.70) 

057 (1.45) 


.092 (2.34) 
.082 (2.08) 


EMITTER 
a 


.100 (2.54) 
NOM 


.180 (4.57) 

170 (4.32) 
.031 (0.79) NOM 

020 (0.51) RADIUS 


010 (0.25) COLLECTOR 


055 (1.40). 


025 (0.64) oo yom 045 (1.14) 


.015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ... 0... 0... cece eee eee ee eee nee eee 15.0V 
Emitter-Collector Voltage ......... 0... cee eee eee eee ere r err ke 5.0V 
Storage and Operating Temperature Range ...............006- — -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOR organ state. os snetace oe ta aaa ta ese Niaah at we eae ea aneteke oss 260°C") 
POWE! DISSIDANON i 2:6.2% nace od gaee ay Reinke ae tae scan Beate 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 


Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
of OP140__— and OP560 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Fax (214) 323-2396 
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Types OP560A, OP560B, OP560C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN | TYP | MAX | UNITS |TEST CONDITIONS 


IC(ON) On-State Collector Current OP560C 1.1 mA Voce = 2V, Ee = AmWiom?®) 
OP560B 3.3 mA VcE = 2V, Eo = .AmW/cm?") 
OP560A 6.6 mA VcE = 2V, Eo = .AmW/em?0) 
ICEO Collector Dark Current ae ees Se VcE = 10.0V, Ee =0 
V(BR)CEO | Collector-Emitter Breakdown Voltage 150 | | fv Ic = 1.00mA, Ee = 0 


ViBR)ECO | Emitter-Collector Breakdown Voltage Pe ae ae l—E = 100A, Ee = 0 
VcE(SAT) | Collector-Emitter Saturation Voltage Ce: Oe Io = .4mA, Eo = .10mW/em?2®) 


f) 

‘om 

Typical Performance Curves D 
uu 

Collector Dark Current Collector Current Collector Current 6 

vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance z 


VcE-5V 


Spe dle eden ees 
ae a 
SaaS eee 
eee ae 
ees oe ee 
aaa 2S 
see ee A) 
eer lne Nie | alealea 
(oe Pe a el ee 
(ic as ee 


0 25 «©6600 75) 100125 ~—Ss«180 -60 -30 0 30 60 90 120 150 0 10 20 30 40 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ep — IRRADIANCE — mWicm? 


~ 0.1 mWicm? 


IcEo — COLLECTOR DARK CURRENT — nA 


i¢ — COLLECTOR CURRENT — mA 
ic — COLLECTOR CURRENT — mA 


Rise and Fall Time Normalized Collector Current Switching Time 

vs. Load Resistance vs. Angular Displacement Test Circuit 
Vee <5 V 
Vat\1 V 
RL = 1009 
RL = 1 kO { 
RL = 10 ko { 
LED ~ OP290C 


lr —__ 

Voc - 5 V 
{ FREQ. = 100 Hz ~s 

Pw = 1 ms 

FREQ. = 10 Hz 
Pw = 10 ms 
FREQ. = 2 Hz TA 
Pw = 50 m 


\ 
Se 42 enes 
aaa oe vouT 


Light source is a pulsed 
gallium arsenide LED with a R 
rise time of less than L 
500 ns. LED output is 

adjusted until ic = 0.8 mA. = 


= 890 nm 


tr, tt — RISE AND FALL TIME — ms 
NORMALIZED COLLECTOR CURRENT 


-45 -35 -25 -16 -505 15 25 35 45 
Ri. — LOAD RESISTANCE — kQ @ — ANGULAR DISPLACEMENT — Deg. 
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Product Bulletin OP565A 
April 1993 


NPN Silicon Photodarlington 
Types OP565A, OP565B, OP565C 


Features 


e Variety of sensitivity ranges 

e High current gain | 

e Side-looking package for space 
limited applications 


Description 


The OP565 series consist of NPN silicon 
photodarlingtons molded in green-tinted 
epoxy packages. The lensing effect | 
allows an acceptance half angle of 28° 
measured from the optical axis to the 
half power point. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 
The side-looking package is designed 
for easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAlAs emitters. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Dimensions are in inches (millimeters) 


500 (12.70) 
MIN 
105 (2.667) 
095 (2.413) cMiTTER 
100 (2.54) { 
f NOM 
180 (4.57) 
170 (4.32) 020 (.508) 
tT SQ NOM 


245 (6.223) 
225 (5.715) 

092 (2.34) 

082 (2.08) 


COLLECTOR 


055 (1.40) 
045 (1.14) 


025 (0.64 
015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ........ 0... cece eects 15.0V 
Emitter-Collector Voltage ... 0.0... cece cece eee eee etree eens 5.0V 
Storage and Operating Temperature Range ............... .... 740°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


GOI] Gsseea osee cathe dasa inn Ooh aneuean a cto oas aoe oe ue Beare e aes 260°C") 
POWSr DISSIDANON . 5 6 042. on wake « 258 GoR Sree ie SE TOES oadlowa laws 100mw®) 
Notes: | 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930nm and a 
radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. _ 


_ Typical Performance Curves 


Typical Spectral Response 


Coupling Characteristics 
OP145 and OP565 


Relative Response - % 
RELATIVE OUTPUT CURRENT 


0 0.2 0.4 0.6 0.8 1.0 
DISTANC!: BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OP565A, OP565B, OP565C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN | TYP | MAX — UNITS | TEST CONDITIONS 


IC(ON) On-State Collector Current ~ OP565C a mA Voce = 2V, Ee=.1 omW/em?") 
OP565B 3.3 mA Voce = 2V, Ee = .10mW/em?") 
OP565A =| 6.6 mA Voce = 2V, Eo = .10mW/cm?") 

ICEO Collector Dark Current Pf 400 nv Vce = 10.0V, Ee=0 
Vipryceo | Collector-Emitter Breakdown Voltage Meo: 4) Ik. wwe Ic = 1.00mA, Ee = 0 


V(BR)ECO. | Emitter-Collector Breakdown Voltage le = 100nA, Ee=0 
VcE(SAT) | Collector-Emitter Saturation Voltage Po, us det Io = .40mA, Ee = .1 OmW/cem?2) 


500 ns. LED output is 
adjusted until Ic - 0.8 mA. = 


aaa 
n ee ae ae 


YW) 
oe 
: oe) 
Typical Performance Curves Q 
LW 
WY) 
Collector Dark Current Collector Current Collector Current © 
vs. Ambient Temperature vs. Ambient Temperature | vs. Irradiance = 
1,000 50 ; 
: a = ee a 
100 eee ae 
: Se ae aay es ce 
= a DUTY CYCLE = 0.1% is 
oo 8 7 MEASURED 25 us INTO a 7 Pech ealesdiwe ck he dl 
= ea = Wi, 
2 ue 3 B fculesl| ales deen Mealac, 
E E pe eee es 
Son : =a) Wels 7 
“ i ioe ne saa 
i. eaaneuea 
0 0 
0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 1.0 1.5 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Eg — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
8 
Veo -5 V fF 
VRE -1V / : Veco -5V 
Q.- 10 
 [a-ieon (Fees 7] g ~ 
kas = fo a 
ES[a-vo (Res 7 |G 
= FREQ. = 2 Hz [7 S 
uM 50 3 
2 : Ca = Light source is a pulsed Your 
72) y, "| a gallium arsenide LED with a RL 
x rs} rise time of less than 
i z 
= 
= S 


care ae ie rans 


DISTANCE = 6” 


-45 -35 -25 -15 -505 15 25 35 45 
R, — LOAD RESISTANCE — kQ § — ANGULAR DISPLACEMENT ~ Deg. 
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Product Bulletin OP593A 
April 1993 


(SP), OPTEK 


NPN Plastic Silicon Phototransistors 
Types OP593, OP598 Series 


Features 


e Wide receiving angle 
e Variety of sensitivity ranges 
e TO-18 equivalent package style 


Description 


The OP593/598 series consist of NPN 
silicon phototransistors molded in dark 
blue epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. These 
devices are 100% production tested 
using infrared light for close correlation 


with Optek’s GaAs and GaAlAs emitters. 


Typical Spectral Response 


Relative Response - % 


Optek Technology, Inc. 


1215 W. Crosby Road 


.225 (5.72) 
.215 (5.46) 
.025 (0.64) 


.015 (0.38) omer 


.230 (5.84) 
0.03 (0.76 
.210 (5.33) | " (NOTE 5) 
COLLECTOR 
Pay 
.190 (4.83) 


.100 (2.54) 
.178 (4.52) NOM 


a, 
EMITTER | 
= 0.75 (19.05) 
MIN 


COLLECTOR 


0.020 (0.51) NOM 
RADIUS 


(EMITTER 
INDICATOR) 


We 


OP598 


.060 (1.52) 
NOM RADIUS 
NOTE: DIMENSIONS NOT SHOWN ON OPS98 


ARE COMMON WITH 0P593. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
EMITTER 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage e:...s hou Wieck arate Seiwes eee aleee seeds 30V 
Eritter-Collector Volliage@'s0 xeivs a Panda wn bee tema lads bax ee es ees< 5.0V 
Continuous Collector Current... 0.0.0.0... 2. cece ee ee eee eens 50mA 
Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
OM |i. a nc cen iaatinns Saad acdtewS a Dae Se bene Lab ae ate Mien Beate 260°C") 
Power DISSIDANON S245 eons ed ees Ge Cee ale see ene emeavie an 250mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 3.33 mW/°C above 25°C. 

(3) Vce = 5V. Light source is an unfiltered GaAlAs emitting diode operating at peak emission 
wavelength of 890nm and Eeiapt) of 1.7mW/cm* average within a .250" dia. aperture. 

(4) This dimension is held to within + 0.005" on the flange edge and may vary up to + 0.020" in 
the area of the leads. 


Typical Performance Curves 


Normalized Collector Current 
vs. Ambient Temperature 


| Test Conditions: 

| E,= 1 mW/cem2 

| Veg = 5 Volts 

| Light source is 
unfiltered 
tungsten @ 
CT = 2870°K 


ic — RELATIVE COLLECTOR CURRENT 


Ta — AMBIENT TEMPERATURE — °C 


600 00- 0 100 


Wavelength - nm 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OP593, OP598 Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL[_—S=PARAMETER [MIN [TYP [MAX [UNITS 
mA 


Ic(oN) | On-State Collector Current OP593C 1.0 
OP593B 2.0 4.0 mA 
OP593A 3.0 mA 

2.5 

0 

5 


OP598C 


OP598B 


OP598A 


ViBR)cEO | Collector-Emitter Breakdown Voltage Ee ee ee 
Vipr)yeco | Emitter-Collector Breakdown Voltage ae ee (ee | 


VcE(sAT) | Collector-Emitter Saturation Voltage ; Fees 


Typical Performance Curves 


On-State Collector Current vs. lrradiance 


OP598 

(A) GaAlAs 

(B) GaAs 

(D) Tungsten 2870°K 
OP593 

(C) GaAlAs 

(D) GaAs 

(E) Tungsten 2870°K 


Ic(ON) — ON-STATE COLLECTOR CURRENT — mA 


; 1 
E, — IRRADIANCE — mW/cm? 


TEST CONDITIONS 


See Note (3) 
See Note (3) 
See Note (3) 


See Note (3) 
See Note (3) 
See Note (3) 


Vce = 10.0V, Ee =0 
Ic= 100pA 
le = 100A 


Ic = 0.40mA, 
Ee = 1 7mW/em2) 


op) 
a 
O 
?) 
Z 
WW 
7) 
ee 
kK 
O 
aL 
a. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP593, OP598 Series 


Typical Performance Curves 


Collector Dark Current vs. 
Ambient Temperature 


100 


IcEg — COLLECTOR DARK CURRENT — LA 


Ta — AMBIENT TEMPERATURE — °C 


Collector Current vs. 
Collector to Emitter Voltage 


Test Conditions: 
Ta = 25°C 
E, = 1 mW/cem2 
per step 
Ap = 860 nm 


A: Offset Region (~ 30 mV) 
B: VcE(SAT) at fixed !¢, 
decreases as optical 
input increases 


Ic — COLLECTOR CURRENT — mA 


0 0.25 
Vce — COLLECTOR TO EMITTER ~ Voaits 


Normalized Output 
=a Frequency 


05 


NORMALIZED OUTPUT 


100 1,000 
FREQUENCY — KHz 


Optek Technology, Inc. 1215 W. Crosby Road 


’ ial 
Ne Mie CKT 1— Ry, = 10K 
X 
‘gw CER NIL lay 
1 10 


100 


i-1J co 
i—) eo 


> 
i—] 


RELATIVE COLLECTOR CURRENT - % 


ty, te — RISE AND FALL TIME — us 


10022 


Test Conditions: 


10,000 


Carrollton, Texas 75006 
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CIRCUIT 1 


“2, | 0P593/oP598 


Relative Collector Current 


vs. Angular Displacement 


ine 
HAAN 


Test Conditions: 

-LED emission 
aperture — .060” 

Lens to lens distance 
from 0.5” to 10” 
(No appreciable 
change) 

Vee =5V 


OP598C, B A 


50 0 50 100 
8 — ANGULAR DISPLACEMENT — Degrees 


Rise and Fall Time vs. 
Load Resistance 


Test Conditions: 
Ta = 25°C 
See Test Circuit 1 


Ry — LOAD RESISTANCE — K{2 


Switching Time 
Test Circuit 
CIRCUIT 2 


b 10082 


Veco =5V Veco =5V 


0P593/0P598 


Vout 


Vout 


Light source is pulsed LED with t; and tg = 500 ns, 
If is adjusted for Vgyj7 = 1 Volt. 


(214) 323-2200 -—~*Fax (214) 323-2396 


Types OP593, OP598 Series 


Typical Performance Curves 


Spectral Response of OP593/0P598 vs. Tungsten 


100 
Tungsten: 
Peak 

80 CT Wavelength 

2870°K 920 nm 

2400°K =. 1225 nm 

2000°K = §=©1600 nm 

60 1600°K 1900 nm 
XSTR: 850+ 30 nm — Xp 


40 
as ee a= Unfiltered Tungsten @ CT = 2870°K 
meee Phototransistor Relative Response 
Le + Ft 
700 800 900 


A— WAVELENGTH — Nanometers 


RELATIVE RESPONSE OF QUTPUT 


PHOTOSENSORS 


Spectral Response of 0P593/0P598 vs. GaAlAs and GaAs 
100 
Test Conditions (LED): 


y= 
if = 100 mA, DC = 0.1%, 
80 PW = 100 ps 
Peak Wavelength — Ap: 
(A) XSTR: 850 + 30 nm 
60 (B) LED GaAlAs: 890 + 20 nm 
(C) LED GaAs: 935+ 15 nm 


RELATIVE RESPONSE OF EMISSION — % 


NEE 
RS 


100 
pes Pp, 
; Test Conditions: 
OP293/0P298 — Ip = 100 mA DC 
80 OP593/OP598 — Veg = 5 V, RL = 1 KQ 
Ta = 25°C 


Shaded area represents normal production spread 


. eas 
fj ee ns a a 
Uy 
me Yj 
ee Se ee ae MMOLE OTST aw 9 ww ee 


A 10.0 12.0 14.0 16.0 
LENS TIP SEPARATION — Inches 


RELATIV. YUTPUT COLLECTOR CURRENT — % 


2.0 4 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP599 
April 1993 


(SP OPTEK 


NPN Plastic Silicon Phototransistors 
Type OP599 Series 


Features 


e Variety of sensitivity ranges 
e T-1 3/4 package style 


Description 


The OP599 series phototransistor 
consists of an NPN silicon 
phototransistor mounted in.a dark blue 
plastic injection molded shell package. 
The narrow receiving angle provides 
excellent on-axis coupling. The sensors 
are 100% production tested for close 
correlation with Optek GaAlAs emitters. 


Optek’s packaging process provides 
excellent optical and mechanical axis 
alignment. The shell also provides 
excellent optical lens surface, control of 
chip placement, and consistency of the 
outside package dimensions. 


Optek Technology, Inc. 


1215 W. Crosby Road 


310 +310 (7.87) 87) 
. 280 290 (7.37) 37) 

.245 (6.22) 
.225 (5.72) 


.040 (1.02) 
NOTE 4 


ie 
ce Je 
CF scene 


COLLECTOR 


+205 (5.21) 
185 (4.70) 


a oe 54) 


.025 (0.64) 
.015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage ........... 02... cee eee eee nen Rear ne beats 30 V 
Emitter-Coliector Voltage. 2.230 (ccicssedertievai seus teiwe eee etka ees 5.0 V 
Continuous Collector Current......... 00.00 cee eee cece eee eee eees 50 mA 
Storage and Operating Temperature Range ................... -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with 

SOMMSHNG NON) Sc aviicwicaleanetanrenabube cae eens vee eminu’ 260°C") 
Power DISSIPaliOn: 2 cce- pdecu toes ite ewa ess ee aoe e wo Resse das 100 mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Vce = 5 V. Light source is an unfiltered GaAlAs gmitting diode operating at peak emission 
wavelength of 890 nm and EecapTy of .25 mW/cm*. 

(4) This dimension is held to within + 0.005" on the flange edge and may vary up to + 0.020" in 
the area of the leads. 


Typical Performance Curves 


Typical Spectral Response 


Relative Response - % 


0 
600 700 600 900 000 100 


Wavelength - nm 


Carroliton, Texas 75006 (214) 323-2200 
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Fax (214) 323-2396 


Types OP599 
SYMBOL PARAMETER MIN | TYP |MAX|UNITS| TEST CONDITIONS 
Ic(on) |On-State Collector Current OP599D | 0.20 mA |See Note (3) 
1.95; mA_ |See Note (3) 
OP599B | 1.20 3.85| mA_ |See Note (3) 
OP599A | 2.35 mA |See Note (3) 
V(BR)CEO |Collector-Emitter Breakdown Voltage P30, | of ov Ic = 100 pA 
V(BR)ECO |Emitter-Collector Breakdown Voltage 5.0 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
OP599C | 0.40 
Collector Dark Current ff t100} na VceE = 10.0 V, Ee=0 
so] | |v 
Collector-Emitter Saturation Voltage 28 


Ic= 100 pA 
Ee = 0.25 mW/cm2?) 


Typical Performance Curves 


On-State Collector Current 
vs. irradiance” 


(A) GaAlAs 
(B) GaAs 
(C) Tungsten 2870 


IciON) - ON-STATE COLLECTOR CURRENT - mA 


0.001 0.01 0.1 i 10 100 
Ee - IRRADIANCE — mWicm? 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(>P OPTEK 
Product Bulletin OP600A Gy 4 BAe 
April 1993 


NPN Silicon Phototransistors 
Types OPG00A, OPG00B, OPG00C 


.035 (0.89) ppertyRE 
1025 (0.64) 
115 (2,92) 


.102 (2.59) 


024 (0.61) 
| 016 (0.41) 
069 (1.75) 3 | 
062 (1.57) | ) | 


062 (1.57) .092 (2.34) 
.059 (1.50) .084 (2.13) 


COLLECTOR .010 (0.25) 
CONTACT .005 (0.13) 


EMITTER 
CONTACT 
.089 (2.26) 
-080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Narrow receiving angle Collector-Emitter Voltage ics: e.sei ewan eta v nies cawdese ray sees eer eeas 25V 

e Variety of sensitivity ranges Emitter-Collector: Voltage & siiicacda x ts caverns pesmed ie ean ey eeaeds 5.0V 

e Enhanced temperature range Storage Temperature Range ............. 0.0 e ee eer ee eens ~ 65°C to +150°C 

e Ideal for direct mounting in PC boards Operating Temperature Range ..............--.--- 202s ee eee -65°C to +125°C 

e Mechanically and spectrally matched = Soldering Temperature (5 sec. with soldering iron)................... 260°C!) 
to the OP123 and OP223 series Power Dissipation..........0 0c cece cece cece eee e eee ten een ees 50mw") 
devices Continuous Collector Current.......00 00.0 cece cece cee n ence teen eeaes 50mA 


e TX/TXV processing available 


(see Hi-Rel section) Notes: 


(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 
devices to PC boards. 
‘Description (2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.5mW/°C above 25°C. 
The OP600 series device consists of an (4) Junction temperature maintained at 25°C. 
NPN silicon phototransistor mountedina 5) ripe a ol GaAlAs ea peak betel = megan hea an i lab of oe 
hermetically sealed “Pill” type package. .5mW/cm*. The source irradiance is not necessarily uniform over the entire lens area of the 


te : unit under test. 
The narrow receiving angle provides 


excellent on-axis coupling. These Typical Performance Curves 

devices are 100% production tested 

using infrared light for close correlation. 

with Optek GaAs and GaAlAs emitters. Typical Spectral Response Coupling Characteristics 


of OP 123 and OP600 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEEN LENS TIPS — Inches 


Wavelength - nm 


Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
3-36" 


Types OP600A, OP600B, OP600C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS) TEST CONDITIONS 


Icon) On-State Collector Current © OP600C mA Voce = 5V, Ee =2. smWwiem>) 
1.8 mA | Vce =5V, Ee = 2.5mW/em i 
mA | Vce =5V, Ee = 2.5mWiem2) 


OP600B 
OP600A 


ICEO Collector Dark Current ar a 
VBr)yceo | Collector-Emitter Breakdown Voltage Ls 


oe Emitter-Collector Breakdown Voltage 

VoE(saT) Collector-Emitter Saturation Voltage ae 0.40 lc =0.15mA, Ee=2.5mW/cm?) 
tr Rise Time US Vcc = 5.0V, Ic = 0.80mA, or 
tf Fall Time Us Ri = 1.0kQ, See Test Circuit 9 
im 
© 
Typical Performance Curves O 
an 

Collector Dark Current Normalized Collector Current 
vs. Ambient Temperature vs. Ambient Temperature 


100 2.0 
Vce=5 V 

Ee = 1 mWicm? 

LED = OP290C @ d = 890 nm 
PW = 100 us, dc. = 0.1% 
MEASURED 25 us INTO PULSE. 
NORMALIZED AT Ta = 25°C 


10 


0.01 


IcEg — COLLECTOR DARK CURRENT — yA 
Ic — NORMALIZED COLLECTOR CURRENT 
S 


40 100 120 140 -50 -25 0 25 50 75 100 125 
Ta - cae sdapeeuriat = 9 Ta — AMBIENT TEMPERATURE — °C 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
240 1.2 


CE 
LENS TO LENS 


LED = OP290C @ d = 890 nm 


Vay IS V E : =§” 
160 RL IS VOLTAGE ACROSS Ry, 0.8 } DISTANCE -6 / Vee = 5 V 
120 : “Se 
80 ' 
0.4 VouT 


ty, tg — RISE AND FALL TIME — us 
NORMALIZED COLLECTOR CURRENT 
So 
fo) 


> 
oS 


SALT TA 
ALILIITK 


40 30 20 10 O 10 20 30 40 
R, — LOAD RESISTANCE — kO @ — ANGULAR DISPLACEMENT — Deg. 


Light source is a pulsed Rp = 1 kQ 
gallium arsenide LED with a 

rise time of less than 

500 ns. LED output is 

adjusted until Ic - 0.8 mA. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Optek Technology, Inc. 


Product Bulletin OP641SL 
April 1993 


NPN Silicon Phototransistors 


Types OP641SL, OP642SL, OP643SL, OP644SL 


Features 


e Narrow receiving angle 

e Variety of sensitivity ranges 

e Enhanced temperature range 

e Ideal for direct mounting in PC boards 
@ Mechanically and spectrally matched 


to the OP 123 and OP223 series LED’s 


Description 


The OP641SL series devices consist of 
NPN silicon phototransistors mounted in 
hermetically sealed packages. The 
narrow receiving angle provides 


‘excellent on-axis coupling. 


Replaces 
OP600, OP640 series 


115 (2.92) 
.102 (2.59) 


.069 (1.75) 
.062 (1.57) 


062 (1.57) 
.059 (1.50) 


(SP OPTEK 


035 (0.89) prentuRE 
025 (0.64) 


024 (0.61) 
. | Pr 016 (0.41) 


092 (2.34) 
084 (2.13) 


1215 W. Crosby Road 


COLLECTOR 010 (0.25) | 
CONTACT 005 (0.13) 
EMITTER 


CONTACT 
.089 (2.26) 


.080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


CollectorEmitler Voltage auaveur esos luted bRb Seek oie dei ewead 25V 
Emitter-Collector Voltage: sv:nsc stv cuae vices erers ooc anes oak tae wnn 5.0V 
Storage Temperature Range ............. cece cence cence -65°C to +150°C 
Operating Temperature Range ..............c cece cence eens -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron)................6.- 260°C ")2) 
Power DISSIDALON is whe Sua ocatveawoetaneraneeeeneeens 50mw") 
Continuous Collector Current wircc cs ck cic aiiny Geter sale So wus eee aes 50mA 
Notes: 


(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 
devices to PC boards. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.5mW/°C above 25°C. 

(4) Junction temperature maintained at 25°C. 

(5) Light source is an unfiltered mnoctene bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves | 


Typical Spectral Response 


Coupling Characteristics 


of OP123 and OP641 
32 
8 
5 Sef 
3 e CIEE Tre 
c ay N lees 
g “CONC 
2 ~ 20 SRene Pt 
eee S Soon 
; 0 02 O04 06 08 1.0 
Wavelength - nm DISTANCE BETWEEN LENS TIPS — Inches 
Carrollton, Texas 75006 | (21 4) 323-2200 Fax (214) 323-2396 


3-38 


Types OP641SL, OP642SL, OP643SL, OP644SL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX — UNITS| TEST CONDITIONS 


Icon) On-State Collector Current OP641SL mA Ve = 5V, Ee = 20mW/em?) 
OP642SL mA | Voce =5V, Ee = 20mW/em2) 
OP643SL mA Vee = 5V, Eo = 20mW/cm2) 
OP644SL VcE = BV, Eo = 20mW/em2") 


mA 
Vieneco_|EmitterCollector Breakdown Votage [50 | | [Ve = 100nA 
Vce(sat) Collector-Emitter Saturation Voltage Ff joao tv | Ic = 0.4mA, Ee = 20mW/cem?) 


tr Rise Time 15.0 us Vcc = 5.0V, Ic = 0.80mA, 
tt Fall Time 15.0 us Re = 1.0kQ, (See Test Circuit) 
Typical Performance Curves 
Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. irradiance 
7 
Vce=5 V 
= S Ee-1mWicm? | | Vee = 5.0 V 
; Ss LED - OP290C @ ) = 890 nm y 6 FLIGHT SOURCE IS UNFILTERED 
Ss ce PW = 100 ps, dic. = 0.1% < TUNGSTEN AT 2870°%K 
= i MEASURED 25 us INTO PULSE. I 5 
s S NORMALIZED AT Ta = 25°C S 
x re = 
= = cc 4 
a At . 
= = 
S a & 2 
! = I 
° I £ 
S 2 1 
0 
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 68 12 18 2 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
4 - 
‘i S CE 
w fe LENS TO LENS F 
= = DISTANCE = 6 Veo <5 V 
= = 
= iS 
2 = Se 
z (=) 
< (=) 
Z g 
4 N 
z VouT 
= = Light: source is a pulsed RL = 1 kQ 
= S gallium arsenide LED with a 


rise time of less than = 
500 ns. LED output is 
adjusted until Ip - 0.8 mA. 


40 30 20 10 O 10 20 30 40 
Ry — LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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PHOTOSENSORS 


Product Bulletin OP800A 
May 1993 


NPN Silicon Phototransistors 
Types OP800A, OP800B, OP800C, OP800D 


Features | 


Narrow receiving angle 

Variety of sensitivity ranges 

Enhanced temperature range 

TO-18 hermetically sealed package 
Mechanically and spectrally matched 
to the OP130 and OP230 series LED’s 
e TX-TXV process available 

(see Hi-Rel section) 


Description 


The OP800 series devices consist of 
NPN silicon phototransistors mounted in 
hermetically sealed packages. The 
narrow receiving angle provides 
excellent on-axis coupling. These 
devices are 100% tested using infrared 
light for close correlation with Optek 
GaAs and GaAlAs emitters. TO-18 
packages offer high power dissipation 
and superior hostile environment 
operation. The base lead is bonded to 
enable conventional transistor biasing. 


- Optek Technology, Inc. 


~ 1215 W. Crosby Road 


068 (1.73) 
045 (1.14) 


202 (5.13) 
187 (4.75) 


030 (0.76) 
MAX ‘< 


COLLECTOR 


(CASE) 
.019 (0.48) DIA 


.016 (0.41) 
BASE 


100 (2.54) 
DIA NOM 


.048 (1.22) 


. 028 (0.71) 


_046 (1.17). 
036 (0.91) 


187 (4.75) 
“179 (4.55) 


.230 (5.84) 
.209 oe Ce 31) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


i 


Sainte 500 (12.7) 7 
MIN 


EMITTER 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


CollectorBase Voltage: oo. sada ced to eledeawe eee ieee s chia oe oe BOLOV 
ColectorEmitier VGllade sacs os oda e eee oem ed eee neeaoka ead 30.0V 
Emilter-Base Voltage: 20504 b i atccaeeetacuss sheet e sete nl ouey as onan 5.0V 
Emitter-Collector Voltage ....... 0... cece eee teens 5.0V 
Continuous Collector Current........... 000 cece ee eee eee eee 50mA 
Storage Temperature Range ............. 000. cece cece eee es -65°C to +150°C 
Operating Temperature Range ......... 0.00. c cece ence ees -65°C to +125°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) 5 sec. with soldering 

OM) a ease ated cicanieite te maleacateltnted weit aren ae aera arue oes 260°C) 
Power Dissipation. ..........0..0000 eee Pepe ee get eases bass 250mW") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow sclgening: 

(2) Derate linearly 2.5mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is a GaAlAs LED, 890nm peak emission wavelength, providing a 0. 5mW/cm? 
radiant intensity on the unit under test. The intensity level is not necessarily uniform over the 
lens area of the unit under test. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 


of OP130 and OP800 


| Se 


RELATIVE OUTPUT CURRENT 


Relative Response - % 


0 0.2 0.4 0.6 08 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 | 
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(214) 323-2200 Fax (214) 323-2396 


Types OP800A, OP800B, OP800C, OP800D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS; TEST CONDITIONS 


OP800D 
OP800C 


Iccony®) On-State Collector Current 


V(BR)CEO 
V(BR)CBO 
V(BR)ECO 


V(BR)EBO 


tr Rise Time 
tt Fall Time 


Typical Performance Curves 


Collector Dark Current 
vs. Ambient Temperature 


Iczg — COLLECTOR DARK CURRENT — pA 


0 20 40 60 80 100 120 
Ta — AMBIENT TEMPERATURE — “UC 


Rise and Falj Time 


vs. Load Resistance 
70 
Veco = 5 V 
Vat=1V 
FREQUENCY = 100 Hz 
PULSE WIDTH = 1 ms 


tr, tt — RISE AND FALL TIME — ps 


0 2,000 
R, — LOAD RESISTANCE — Ohms 


6,000 


140 


OP800B 
OP800A 


Collector-Base Breakdown Voltage 
EmiterColector Breakdown Votage | 50 


Ic — NORMALIZED COLLECTOR CURRENT 


NORMALIZED COLLECTOR CURRENT 


0.40 


ae 

= 

aa 

bce 

= 
7.0 


Normalized Collector Current 
vs. Ambient Temperature 


100 125 


-60 -25 0 25 50 75 
Ta — AMBIENT TEMPERATURE — °C- 


Normalized Collector Current 
vs. Angular Displacement 


TEST CONDITIONS: 


ae ee aie ee ae 
ee ee a ee aS 
ane ee”, (a ee Se ee 
45 30 15 0 15 30 45 
6 — ANGULAR DISPLACEMENT — Deg. 


Ic — COLLECTOR CURRENT — mA 


Vce = 5V, Ee = 0.5mWiceme") 
Vce = SV, Eo = 0.5mWiems" 
Vee = 5V, Ee = 0.5mWiem> 
Voce = 5V, Ee = 0.5mW/em™) 
VcE = 10.0V, Ee =0 

Ic = 100nA 

lc = 100nA 

le = 100A 


le = 100yA 


Ic = 0.15mA, Ee= 0.5mW/cm24) 


Vcc = 5V, Ic = 0.80mA, 
Ri = 100Q, (See Test Circuit) 


Collector Current 
vs. Irradiance 


Voce - 5.0 V 

LED - OP290C @ d = 890 nm 
PW = 100 us, dc. = 0.1% 
MEASURED 25 ys INTO PULSE. 
NORMALIZED AT Ta = 25°C 


Ee — IRRADIANCE — mWicm? 


Switching Time 
Test Circuit 


lp —» 


Veco 75 V 


‘se 


VouT 
Light source is a pulsed RL = 1000 
gallium arsenide LED with a 
rise time of less than 
500 ns. LED output is 
adjusted until Ip = 0.8 mA. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carrollton, Texas 75006 
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(214)323-2200 


Fax (214)323-2396 
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Product Bulletin OP800SL 
April 1993 


(SP) OPTEK 


NPN Silicon Phototransistors 
Types OP800SL, OP801SL, OP802SL, OP803SL, OP804SL, OP805SL 


Features 


Narrow receiving angle 

Variety of sensitivity ranges 
Enhanced temperature range 

TO-18 hermetically sealed package 
Mechanically and spectrally matched 
to the OP130 and OP231 series of 
infrared emitting diodes 

e TX/TXV processing available 


. 


Description 


The OP80OSL series device consists of 
an NPN silicon phototransistor mounted 
in a hermetically sealed package. The 
narrow receiving angle provides 
excellent on-axis coupling. TO-18 
packages offer high power dissipation 
and superior hostile environment 
operation. The base lead is bonded to 
enable conventional transistor biasing. 


Replaces 
OP800 and K5251 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


068 (1.73) 
045 (1.14) 


.187 (4.75) 


030 (0.76) 
MAX *| 


COLLECTOR 


(CASE) 

019 (0.48) py 
016 (0.41) reer 
BASE DIA NOM 


187 (4.75) 
.179 (4.55) 


.230 (5.84) 
.209 (5. —_ oe 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.048 (1.22) 


y .028 (0.71) 


j soma 


oa ieaaenic® 500 (12.7) i 
MIN 


EMITTER 


.046 (1.17) 
-036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Base Voltage ¢ s's2-<5 ts va hah .ots eda ee eda eyes eee ees 30V 
Collector-Emitter Voltage ......... eee ate ee ee ae err Te ere 30V 
Emilter-Base Vonage x20 6 e022 ccs pase sy aden ela dasaes Beale eid ewes 5.0V 
Emitter-Collector Voltage ic i.0cs 2a ton ees (esa eee as tue sesh ese 5.0V 
Continuous Collector Current........ 0.0.0... ccc eee eee tenes 5OmA 
Storage Temperature Range ............0..c cece cece ee eees -65°C to +150°C 
Operating Temperature Range .............0.c cece cece eens -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOR | tha chs nated a Sores ae wt ae at ene eed ee taea eae haar? .... 260°C" 
Power DISSIPAUON . 626 sce was cee biel Ge deh bandinwle cameo ews Be wed 250mw®?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.5mW/C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Typical Spectral Response Coupling Characteristics 


of OP130 and OP800SL 


A i wi 
Ane eeeeeee 
BRERA E 


Relative Response - % 
RELATIVE OUTPUT CURRENT 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP800SL thru OP805SL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SvuBOL [PARAMETER Twit _[1WP_[ AK [RTS [FEST CONDONE 


Icon) On-State Collector Current OP800SL Vee = 5V, Eo = 5mWiem?(2)"0) 
OP801SL VcE = SV, Eo = 5mW/em?9)4) 
~ OP802SL Voce = 5V, Exe = SmW/em2!9)4) 
OP803SL Voce = 5V, Ee = 5mWiem(3)4) 
OP804SL Voce = BV, Eo = 5mW/em?\(9)4) 
OP805SL Voce = SV, Ee = 5mWiem(9)4) 
ICEO Collector Dark Current Ca ae Soa Voce = 10.0V, Ee=0 
ViprR)ceEo | Collector-Emitter Breakdown Voltage a a Ic = 100A 
VpR)cBo _| Collector-Base Breakdown Voltage 30 a ae Ic = 100nA i 
V(BR)ECO | Emitter-Collewtor Breakdown Voltage ECs ae ae le = 100nA 2 
, ep) 
V(BR)EBO | Emitter-Base Breakdown Voltage sie ced le = 100nA - 
VcE(saT) _| Collector-Emitter Saturation Voltage Ic = 0.40mA, a 
Ee =5. omW/cm24) 
tr Rise Time Vcc = 5.0V, Ic = 0.80mA 
tf Fall Time if fs 2 Ri = 100, See Test Circuit 


Typical Performance Curves 


Collector Dark Current 
vs. Ambient Temperature 


Collector Current 
vs. lrradiance 


Normalized Collector Current 
vs. Ambient Temperature 


Vce= 5 V 
< a Ep = 1 mWicm? ; 
ay z e . LIGHT SOURCE IS UNFILTERED 
a LED = OP290C @ d = 890 nm 6 
{ 
Is = PW = 100 us, dic. = 0.1% <= TUNGSTEN AT 2870°K 
re ms MEASURED 25 ys INTO PULSE. 15 
Es S NORMALIZED AT Ta = 25°C > 
Fac) o a 
xe = <= 4 
ow a = 
< [ow] qo 
oO o a 
ce 2 = 3 
= N S 
ioe = =| 
4 = o 
oO wz oo 2 
oO J | 
\ = (=) 
oO | | 
3 & 
0 
0 20 = 40 60 80 100 120 140 ~50 -25 O 25 50 75 100 125 0 4 8 12 16 20 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ep — IRRADIANCE — mWicm? 


Veo =5V 


Switching Time 
Test Circuit 


Normalized Collector Current 
vs. Angular Displacement 


Rise and Fall Time 
vs. Load Resistance 


\- ——> 


VaL=1V Veco *5V 
4 FREQUENCY = 100 Hz = 
PULSE WIDTH = 1 ms ce 
wy 50 FLED ~ 0P290¢ s ‘a 
= d = 890 nm oc 
. So 
| & 
= wy VouT 
a Light source is a pulsed a 
2 8 gallium arsenide LED with a Anne 
Pa Md rise time of less than 
ro = 500 ns. LED output is 
| = adjusted until Ip - 0.8 mA. 
Z S 
0 2,000 6,000 10,000 45 30 16 OO 18 30 45 
RL — LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg. 
Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP800WSL 
April 1993 


NPN Silicon Phototransistors 
Types OP800WSL, OP801WSL, OP802WSL 


Features 


Wide receiving angle 

Variety of sensitivity ranges 
Enhanced temperature range 

TO-18 hermetically sealed package 
Mechanically and spectrally matched 
to the OP130W and OP231W series 
emitters 


Description 


The OP800WSL series device consists 
of an NPN silicon phototransistor 
mounted in a hermetically sealed 
package. The wide receiving angle 
provides relatively even reception over a 
large area. TO-18 packages offer high 
power dissipation and superior hostile 
environment operation. 


Replaces 
OP800W and K5201 series 


Optek Technology, Inc 


.202 (5.13) 
187 (4.75) 


030 (0.76) 
MAX a 


COLLECTOR 


(CASE) 
019 (0.48) pia 


016 (0.41) .100 (2.54) 


DIA NOM 
048 (1.22) 


> 028 (0.71) 


.046 (1.17) 
.036 (0.91) 


187 (4.75) 
.179 (4.55) 


.230 (5.84) 
.209 (5.31) 


GLASS FLUSH 


| 900 (12.7) 
MIN 
TO +.010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage .... 0.20... 0... eee nee e nee 30V 
Emitter-Collector Voltage ...........-200 0222-2 c cc cece eee eee eens £.0V 
Continuous Collector Current.........0... 0.00 ccc cece eee eee e teens 50mA 
Storage Temperature Range ........... 0000s -65°C to +150°C 
Operating Temperature Range ............ 00 cece cece teens -65°C to +125°C 


Lead Soldering Temperature [1/16 inch (4 .6mm) from case for 5 sec. with soldering 


ION siete renee at O.s teeters Pe rae eee eee re ee 260°C") 
Power DISSIDAUONG 2.5.0 4 ern a eel ed reel ae eae eae ees 250mw”) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.5mW/C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Coupling Characteristics 


Typical Spectral Response 
of OP130W and oPs0ow 


Relative Response - % 


DISTANCE BETWEEN LENS TIPS — inches 


Wavelength - nm 


: : Carrollton, Texas 75006 - 


1215 W. Crosby Road 


(214) 323-2200 Fax (214) 323-2396 
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Types OP800WSL, OP801WSL, OP802WSL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN | TYP | MAX | UNITS |TEST CONDITIONS 


Ic(ony*) | On-State Collector Current OP800WSL | 0.3 mA Vee = 5V, Eo = 5mW/em2) 
OP801WSL | 0.5 3.0 |mA Vce = 5V, Eo = 5mWiem2*) 
OP802WSL | 2.5 mA Voce = 5V, Ee = 5mW/cm?4) 
ICEO Collector Dark Current Ff} t00 nA Vce = 10.0V, Ee=0 
ViBr)ceo | Collector-Emitter Breakdown Voltage V Ic = 100nA 


V(BR)ECO | Emitter-Collector Breakdown Voltage 50 | ft le = 100pA 


0.4 V Ic = 0.40mA, 
Ee = 5.0mW/em?*) 


Vcesat)®) Collector-Emitter Saturation Voltage = 
(ep) 
| G 
tr Rise Time 7.0 us Vcc = 5.0V, Ic = 0.80mA D 
tf Fall Time 7.0 us RL = 100Q, See Test Circuit 7 
0 
g 
Typical Performance Curves me 
Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
2.0 7 
= Vce-5 V 
at i Eo = 1 mWicm’ | 
| rs LED = OP290C @ d = 890 nm “8 Tine Ae erehia ag 
S Sg [PW = 100 us, dc. - 0.1% Ee 
ce © | [MEASURED 25 ys INTO PULSE. ls 
Ss S NORMALIZED AT Ta = 25°C iS 
jo qQ ce 
Ss = = 4 
S & 1.0 = 
= re S 3 
S S [ 
2 s Z 
4 = a) 
z S 05 
2 I 2 1 
a L 
0 0 
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 B 12 16 20 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C’ Ep — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Vee = 5 V 
Vat = 1V 
2 FREQUENCY = 100 Hz S : 
7 PULSE WIDTH = 1 ms a 4 
ne LED = OP290C = Vec = 5 V 
= a 
: 5 >» 
x = 
=I S 
S S Vout 
za = TEST CONDITIONS: Light source is a pulsed Ri ~ 1009 
i = d = 890 nm pilisim arsenide LED witha’ 
= S ip = 100 mA rise time of less than 1 
2 = Vee =5V 500 ns. LED output is 
" LENS TO LENS adjusted until Ic = 0.8 mA. 
DISTANCE = 6” 
0 —-2,000 6,000 10,000 45 30 18 O 15 30 45 
R, — LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP830SL 
April 1993 


NPN Silicon Photodarlington 
Type OP830SL 


Features 


Narrow receiving angle 

Enhanced temperature range 
Excellent thermal characteristics 
TO-18 hermetically sealed package 
Mechanically and spectrally matched 
to the OP130 and OP231 series of 
infrared emitting diodes 


Description 


The OP830SL consists of an NPN 

_ silicon photodarlington mounted in a 
hermetically sealed package. The 
narrow receiving angle provides 
excellent on-axis coupling. 
Photodarlington devices are normally 
used in applications where light signal 
levels are low and more current gain is 
needed than is possible with 
phototransistors. TO-18 packages offer 
high power dissipation and superior 
hostile environment operation. 


Replaces 
OP830 and K9020 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


.202 (5.13) 
.187 (4.75) 


030 (0.76) 
MAX oI 


068 (1.73) 


045 (1.14) aaa 


019 (0.48) 5, 


016 (0.41) 100 (2.54) 


DIA NOM 


_-187 (4.75) | 
“179 (4.55) | 


_-230 (5.84) | 
209 (5.31) a ee 31) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.048 (1.22) 


: 028 (0.71) 


046 (1.17) 
036 (0.91) 


iL 


500 (12.7) 
scaiiaiaaiaaag: MIN 


EMITTER 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter Voltage: 4.054.245 s6¢-iade a aw teas tar eceieeeeteba raees es 15.0V 
Emitter-Collector Voltage ......... 0.0.0. e eee cee cece eee eee eee eee SOV 
Continous Collector Current... 0.0.0... .. 0... ee eee eee eee e eee cece SOMA 
Storage Temperature Range ............00c cece cece eee eees -65°C to +150°C 
Operating Temperature Range ..............c cece cece ee eees -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
Ol beer taas oh wast oe cae ae es oa eee eae 260°C 
gata DISSIDAUONS nie cea e usar Raat by cone ahs eae estes 250mw?) 


mi RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.5 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Coupling Characteristics 
of OP 130 and OP830 


Typical Spectral Response 


1 
i ee ee 

3° a0 0.8 Kr 

: s LR 

i ek) GRRE 
3 ST att CC 
e So it 
2 2 
5 A ee ee 
fe Somer 


ya sd i 


0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 


Wavelength - nm 


_ Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OP830SL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN TYP | MAX | UNITS | TEST CONDITIONS 


e = 0.50mW/cm 


Typical Performance Curves 


Collector Dark Current 
vs. Ambient Temperature 


Collector Current 
vs. Ambient Temperature 


Collector Current 


vs. lrradiance 
1,000 


op) 
ce 
O 
2) 
Zz 
LU 
2) 
O 
kK 
O 
L 
ae 


Vce-5 V 

Ep = 0.1 mWicm? 

d= 890 am 

PULSE WIDTH = 100 ys 
DUTY CYCLE = 0.1% 
MEASURED 25 ys INTO 


LIGHT SOURCE IS UNFILTERED 
TUNGSTEN AT 2870°K 
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Ta — AMBIENT TEMPERATURE — °C 


Rise and Fall Time 
vs. Load Resistance 


Ry, — LOAD RESISTANCE — kQ 


Normalized Collector Current 
vs. Angular Displacement 


6 — ANGULAR DISPLACEMENT — Deg. 


Ep — IRRADIANCE — mWicm? 


Switching Time 
Test Circuit 
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; = Light source is a pulsed Vout 
> = gallium arsenide LED with a R 
ce S rise time of less than L 


500 ns. LED output is 
adjusted until Ip = 0.8 mA. = 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP830WSL 
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(SP. OPTEK — 


NPN Silicon Photodarlington 
Type OP830WSL 


Features 


Wide receiving angle 

Enhanced temperature range 
Exceiient thermai characteristics 
TO-18 hermetically sealed package 
Mechanically and spectrally matched 
to the OP130W and OP231W series 
of infrared emitting diodes 


Description 


~ The OP830WSL consists of an NPN 


silicon photodarlington mounted in a 
hermetically sealed package. The wide 
receiving angle provides relatively even 
reception over a large area. 
Photodarlington devices are normally 
used in applications where light signal 
levels are low and more current gain is 
needed than is possible with 
phototransistors. TO-18 packages offer 
high power dissipation and superior 
hostile environment operation. 


Replaces 
OP830W and K9030 series 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 


.202 (5.13) 
187 (4.75) COLLECTOR 


CASE 
019 (0.48) oi, 


030 (0.76) 
MAX i 016 (0.41) 


-100 (2.54) 


N.C. DIA NOM 


048 (1.22) 


‘ 028 (0.71) 


046 (1.17) 
.036 (0.91) 


-187 (4.75) 
-179 (4.55) 


.230 (5.84) 
.209 (5.31). 


[— 


| 


500 (12.7) 
GLASS FLUSH MIN 
TO +.010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Emitter VoONag6 ....65 ossc5 Deca eeeee Wanens hae EA SRS 15.0V 
Emitter-Collector Voltage .......... 00. c ee eee eee eee eee eee eee ees 5BOV 
Continous Collector Current... ...... 0... cece eee eee een eens 50mA 
Storage Temperature Range .............. cece eee eee eens -65°C to +150°C 
Operating Temperature Range ............c cc ccc eee eens -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOR s@ cst ine scr avout iat Grease betes ia at ea ia doe ate ieee 260°C") 
POWE! DISSIDQUON sien. s dieu ed eS es Be end SE ee BSS Bema as 250mw”) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.5 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Coupling Characteristics 
of OP130W and OP830WSL 


Typical Spectral Response 
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OP830WSL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN) | TYP | MAX | UNITS |TEST CONDITIONS 


Typical Performance Curves i 
Collector Dark Current Collector Current Collector Current 2 

vs. Ambient Temperature vs. Ambient Temperature vs. irradiance 6 
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= 500 as. LED output is 
$ adjusted until Ic = 0.8 mA. 
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Product Bulletin OP900SL 
April 1993 


PN Junction Silicon Photodiode 
Type OP900SL 


Features 


Narrow receiving angle 

Enhanced temperature range 

ideai for direct mounting in PC boards 
Fast switching speed 

Mechanically and spectrally matched 
to the OP123 series emitters 

e Linear response vs. irradiance 


Description 


The OPS900SL consists of a PN junction 
silicon photodiode mounted in a 
miniature, glass lensed, hermetically 
sealed “Pill” package. The lensing effect 
allows an acceptance half angle of 18° 
measured from the optical axis to the 
half power point. 


Replaces 
OP900 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


025 (0.64) 


024 (0.61) 

| | .016 (0.41) 
092 (2.34) 
084 (2.13) 


.115 (2.92) 
102 (2.59) 


.069 (1.75) 
062 (1.57) 


- 


062 (1.57) 
.059 (1.50) 


010 (0.25) 


CATHODE .005 (0.13) 


ANODE 
.089 (2.26) 
080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


REVEISG VONAGC si 2a ohesniainais Sevauga emacs at) saa ceed Me Ae Miao ere 100V 
Storage Temperature Range ............ ccc cece eee eee eee -65°C to +150°C 
Operating Temperature Range ............ 200s e eee eee ee eee -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron)................006. 260°C 

Power Dissipation.............ccccee cece cece eects eeeeneeeeeeeees 50mw) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 0.5mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 


Typical Performance Curves 


Coupling Characteristics 
of OP123 and OP900SL 


Typical Spectral Response 


RELATIVE OUTPUT CURRENT 


Relative Response - % 
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Wavelength - nm 
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Type OP900SL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER }MIN | TYP | MAX | UNITS | TEST CONDITIONS 
IL [LightCurent == (140 | pA [Vn = 10V, Eo=20mWicm?V4 


Ip Dark Current 


| | | 10.0 | nA |Va=10.0V, Eo = 0%) 


V(BR)R Reverse Voltage Breakdown 100 |150 | |v | IR = 100HA 


tr Rise Time 100 ns Vr = 50V, IL = 8.0nA 
tf Fall Time 100 ns Ri = 1.00kQ, (See Test Circuit) 


Typical Performance Curves 


Dark Curent 
vs. Ambient Temperature 
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Light Current 
vs. Irradiance 
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CT = 2870°C 
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Normalized Light Current 
vs. Ambient Temperature 
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TEST CONDITIONS: 
Va -5V 

Ey ="20 mWicr? 

= 890 nm 


PULSE WIDTH = 100 ys 
DUTY CYCLE = 0.1% 
MEASURED 25 ys INTO PULSE 


Cy — TOTAL CAPACITANCE — pF 


20 40 60 80 100 


Ta — AMBIENT TEMPERATURE — °C Vp =~ REVERSE VOLTAGE — V 


Switching Time 
Test Circuit 


IF 
| VR = 50 V 
OUT 


Light source is a pulsed Ri = 1 kQ 
gallium arsenide LED. LED 
output is adjusted until 
= 8 pA. 


Light Current vs. 
Angulars Displacement 


TEST CONDITIONS: 


C 
LENS TO LENS 
DISTANCE = 6” 


NORMALIZED COLLECTOR CURRENT 


40 30 20 10 O 1 20 30 40 
6 — ANGULAR DISPLACEMENT — Deg. 
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Product Bulletin OP913SL 
April 1 993 


PIN Silicon Photodiodes 


Types OP913SL, OP913WSL 


Features 


e Wide or Narrow receiving angle 
available 

Large active area (.115" x .115") 
Fast switching time 

Linear response vs irradiance 
Enhanced temperature range 


Description 


The OP913SL and OP913WSL each 
consist of a PIN silicon photodiode 
mounted in a two-leaded, TO-5 
hermetically sealed package. The 
lensing effect of the OP913SL allows an 
acceptance angle of 10° measured from 
the optical axis to the half power point. 
The flat lens of the OP913WSL has an 
acceptance half angle of 30°. The large 
active area allows very low light level 
detection. 


Replaces 
OP913 and OP913W 


Optek Technology, Inc. 


1215 W. Crosby Road 


CATHODE 
0190.48) ny NOM (CASE) 


‘016(0.41) 2006508) DIA 


1804.57) 
750(3.68) sn 
MAX 
— 


ue 


< 28078) 74 
a 86) 


iE 


= 12.70) 
MIN 


__ ,019(0.48) 
016(0.41) 


DIA NOM 


NO 0280. 7 
GLASS FLUSH 


TO +0.10(0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


37 3709.40) 
ses) 51) 


ae 
MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


REVerse VONAde rns sateen aueeees ate beamee ko ca eee eb kes 32V 
Storage Temperature Range..............0..00202+-+----.. “65°C to +150°C 
Operating Temperature Range ............00.cc cece eee e eens -65°C to +125°C 
Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
(POW s-ca-d ost wae eu eet awe Peale tee cae eRe eee eas 24 


POwer DISSIDAUON 65a Sew ean cae te eee’ VPiietonee acme 150mw®! 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.5mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 
source. 

(5) At any particular wavelength the flux responsivity, R®, is the ratio of the diode photocurrent tu 
the radiant flux producing it. R@ is related to quantum efficiency by: 


= nN 

ho= ma ( =34y ) 

Where nq is the quantum efficiency in electrons per photon and A is the wavelength in 
nanometers. Thus at 900 nm, 0.60 A/W corresponds to a quantum efficiency of 83%. 


(6) NEP is the radiant flux at a specified wavelength, required for unity signal-to- noise ratio 
normalized for bandwidth. 


nep= I/Os ca 
e 


NEP calculation is made using responsivity at peak sensitivity wavelength, with spot noise 
measurement at 1000 Hz in a noise bandwidth of 6Hz. (A, f,A f) = (Ap, 1000 Hz, 6 Hz). 


where In/n/Af is the bandwidth 
normalized shot noise. 
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Types OP913SL, OP913WSL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL PARAMETER |MIN | TYP | MAX | UNITS} TEST CONDITIONS 

IL Reverse Light Current OP913SL 120 pA Vr =5V, Ee= smwiems OX) 
OP913WSL 40 WA VR = 5V, Eo = 5mW/em?)(4) 

Ip Reverse Dark Current ee Vr =10.0V, Ee =0°) 

Voc Open Circuit Voltage OP913SL 400 mV Ee = 5.0mwicm>? 
OP913WSL 300 mV Es = 5.0mW/em?"*) 

Isc Short Circuit Current OP913SL 120 pA Ee = 5.0mW/em=\ 
OP913WSL | 40 Es = 5.0mW/em™) 

V(BR)R | Reverse Breakdown Voltage }32 | aa IR = 100nA 

Cr Total Capacitance OP913SL Vr=0, Eo =0, f = 1.00MHz 
OP913WSL 


Vr = 10.0V, Re = 1kQ 


VrR=0, Ee=0, f = 1.00MHz 
ton, toff | Turn-On Time, Turn-Off Time OP913SL 
Vr = 10.0V, Re = 1kQ 


OP913WSL 


— at 
or O01 
oOo 
noe} 


op) 
ag 
O 
) 
Zz 
Lu 
oP) 
O 
ke 
O 
a 
ay 


Typical Performance Curves 


Total Capacitance Light Current Light Current 
vs Reverse Bias Voltage vs Irradiance vs Ambient Temperature 


E,g=20 mWicm2 

A= 890 nm 

PULSE WIDTH = 100 ys 

DUTY CYCLE=0.1% 
MEASURED 25 ys INTO PULSE 


Cr - TOTAL CAPACITANCE - pF 
I - LIGHT CURRENT - nA 
I - LIGHT CURRENT - mA 


0 5 10 15 “20 —50 0 50 100 
Vp - REVERSE VOLTAGE - V Eg - IRRADIANCE - mWicm2 Ta - AMBIENT TEMPERATURE - °C 
Dark Current 
vs Ambient Temperature Relative Response vs Wavelength 


Ip - DARK CURRENT - pA 
RELATIVE RESPONSE 


Ta - AMBIENT TEMPERATURE - °C d - WAVELENGTH - pm 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PHOTOLOGIC™ SENSORS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PHOTOLOGIC™ (SP OPTEK 


Output 
Options 


Totem-Pole 


Open-Collector 


Optek Technology, Inc. 


Historically optoelectronic components such as phototransistors have been analog output 
devices. The designer had to design with an output current from the phototransistor 
generated by a given input bias circuit. The advent of integrated circuits and microprocessors 
has required the electronics world to turn digital. The sophisticated electronics today com- 
municate by logic levels of 1’s or O’s. This means that the design engineer must now convert 
the analog light current of a phototransistor to a voltage level in order to communicate the 
sensing function to downstream processing electronics. This signal processing represents 
additional system cost in components and performance specification guardbanding which can 
be reflected in the unit pricing of the optoelectronic component or assembly. 


Photologic™ discrete components utilize the best of the analog characteristics of op- 
toelectronic components and the signal processing capabilities of linear integrated circuits 
and combines the two on one chip. The stable response and speed of a photodiode is used 
as an input to trigger the onboard integrated circuitry. The output of the optoelectronic com- 
ponent provides the designer a logic level output, instead of an analog current. This saves 
the end user processing circuitry system cost and affords performance specifications which 
are more easily designed and integrated into their application. In other words single switching 
to an on/off state, or dynamically switched signals, as in encoders, to multiple on/off states. 
The resulting output will be a high logic level (1), low logic level (0) or corresponding pulse 
train corresponding to the synamic triggering. 


The Photologic™ family of photointegrated circuits is available with various output options. 
The output options for the buffer types (high logic level with light sensed) and inverter types 
(low logic level with light sensed) are a totem-pole output or open-collector output. These op- 
tional output configurations are offered to afford the design engineer the most versatility in ad- 
dressing their system applications. 


A totem-pole configuration is very popular because of its inherent low output resistance for 
both a high and low output level. The low level output resistance will be the resistance at the 
collector of a saturated output transistor, typically in the order of 10 ohms. The high level 
output resistance in a totem-pole output is that of an emitter follower configuration. This is 
typically less than 100 ohms as compared to most collector load resistance values in the 1 
kilo ohms range. The low output resistance of the totem pole configuration in both a high and 
low output level allows a more rapid charge and discharge of any load capacitance at the out- 
put. This results in comparable high to low and low to high transition times. 


Even with the numerous advantages of the totem-pole configuration the open-collector output 
configuration has its place in the design world. With an open-collector output configuration 
the designer can configure one or more collector outputs into what is referred to as collector 
logic or wired logic. This is simply the ability to form a logic function using the available collec- 
tor outputs. In this case the low output resistance for both the high and low output level of a 
totem-pole configuration is not desirable. The ability to design with wired logic can save on 
the number of logic gates required in a system design resulting in a cost savings. 


1215 W. Crosby Road —_Carroliton, Texas 75006 (214) 323-2200... ~+~Fax (214) 323-2396 
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HYSTERESIS 


The Photologic family incorporates a Schmitt trigger as part of the integrated circuit. The 
Schmitt trigger is a very useful circuit in steering the leading and trailing edges of a slowly rising 
or falling pulse. An inherent characteristic of a Schmitt trigger circuit is that a different input 
threshold level exists for a positive and negative signal. Hysteresis is the difference between 
the input thresholds of the Schmitt trigger. 


The hysteresis, or threshold window, of the Schmitt trigger provides immunity to small input 
signal variations that are not desired on the output of the Photologic circuit. The larger the 
difference between the input thresholds the greater the immunity to noise or signal variations. 
The trade off is unfortunately speed or output response time. 


ASSEMBLIES 
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The combination of Photologic discrete components and the large selection of standard 
housings, mechanical configurations and apertures provides the designer with literally hundreds 
of options available to address their application utilizing standard products. Optek offers the 
designer a value added assembly by adding a wide variety of connectors to the standard 
assemblies.” Contact an Optek sales office for price and delivery of value added assemblies. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(Sp), OPTEK 
Product Bulletin OPL550 


May 1993 


Photologic™ Plastic Sensors 


Types OPL550, OPL551 Series 


.033{.838) 500112, 70) .230(5.84) : 
06611.68) .026(. 026.660) .220(5.59) .092(2.34) 
.060(1.52) coat 080(2.03) ae .082(2.08) 
oe 78) — 
.180(4.57) 


160 ! a 170(4.32) 
oO > (4.06) 


.140(3.56) 


025(0.64) 
015(0.38) 
* V pp 
030(0.76) ce 


045(1.14) 051(1.30) 
NOM RADI 
016(0.41) OM RADIUS OUTPUT 025(0.64) “045(1.14) 


.014(0.36) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


'e Four output options Supply Voltage, Vcc (not to exceed 3 seconds) ............ 2... eee eens +10.0V 
e High noise immunity Storage Temperature Range .............. ccc eee cece eee eee -40°C to +100°C 
e Direct TTL/LSTTL interface Operating Temperature Range ............... ce cece ee eee ees -40°C to +85°C 
e Low cost plastic side-looking Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

parade lyand soectrally matcheq  WONdssswsucseceeeeeteeeeeeeeeee terete terete nen tes 260°C 

° Mechanically and spectraily matcne POWOPF DISSIDANON ai 640 vides ace esa a has eae eer eres ee eeu RaRatwas 200mW 

: pepe nearrlaetes ie LEDs Duration of Output Short to Voc or Ground (OPL550, OPL551).......... 1.00 sec. 
Duration of Output Short to Vcc (OPL550-OC, OPL551-OC) ............ 1.00 sec. 
Voltage at Output Lead (OPL550-OC, OPL551-OC)......... 0... eee eee 35V 
Low Level Output Current... 2.0.0.0... 0. cc eect eee eee eee 16.0mA 

Description High Level Output Current (OPL550, OPL551)........... cece eee e ees 1.00mA 

The OPL550, OPL550-OC, OPLS551, IPPACIANCS son Aean ate Coteiah anc ts nti daeim pratense sagas 10mW/cm? 

ang OF peel e coteln a Monee (AMA flux is recommended. Duration can be extended to 10 sec. max. when flow solderin 

integrated circuit which incorporates a Max. 20 grams force may be applied to leads when soldering. : 

photodiode, a linear amplifier and a (2) Derate linearly 2.5 mw/°C above 25°C. 

Schmitt trigger on a single silicon chip. (3) Irradiance measurements are made with 4, = 935nm. 


The devices feature TTL/LSTTL . 
compatible logic level output which can Schematics 

drive up to 8 TTL loads without OPL550 (Totem-Pole Output) Buffer OPL551 (Totem-Pole Output) Inverter 
additional circuitry. Also featured are 3 
medium speed data rates to 250 kBaud 
with typical rise and fall times of 25 nsec. 
The Schmitt trigger’s hysteresis 
characteristics provide high immunity to 


noise on input and Vcc. The TT] 

Photologic™ chip is encapsulated in a Light On - Output High Light On - Output Low 

molded plastic package which has an 

integral lens for enhanced optical OPL550-0C (Open-Collector Output) Buffer OPL551-0C (Open-Collector Output) Inverter 


coupling. These devices are 
mechanically and spectrally matched to 
OP140 and OP240 infrared emitting 
diodes. 


(| fa] 
Light On - Output High Light On - Output Low 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPL550, OPL551 Series 


Electrical Characteristics (-40°C to +85°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNITS | TEST CONDITIONS 
Veo Ce EE 


Peak-to-Peak Vcc Ripple Necessary Vcc = 5.0VDC 
to Cause False Triggering of Output f = DC to 50 MHz 


Eel(+) | Positive-Going Threshold Irradiance 
OPL550, OPL550-OC, OPL551, OPL551-OC 2.40 | mWiem?! Vcc =5.0V, Ta = 25°C“) 
OPLS550A, OPL550-OCA, OPL551A, OPL551-OCA 2 1.40 | mWem?] Vcc =5.0V, Ta = 25°C 
OPL550B, OPL550-OCB, OPL551B, OPL551-OCB 1.90 | mWem?| Vcc =5.0V, Ta= 25°C 


ETOVEsTO|HystorsisRato —=Ss=i=‘“‘“‘*wdSO™*dwCOCd | 


Icc Supply Current Teo |1s0 [ma | Vcc = 5.5V, Ee = 0or8mW/cm 


OPL550 (Buffer, Totem-Pole) 


Vou _ | High Level Output Voltage : Vec = 4.5V, lon = -800pA, 
Ee = 3.0 mWicm* 

VoL Low Level Output Voltage Vcc = 4.5V, lot = 12.8mA, 
Ee=0 


Short Circuit Output Current -100 Voc = 5.5V, Ee = 3.0mW/cm*, 
Output = GND 


OPL550-OC binalia Open-Collector) 


ns TE a ol 
Low Level Output Voltage Cae ee 


OPL551 (Inverter, Totem-Pole) 


VoH High Level Output Voltage Vcc = 4.5V, lon = -800uA, 
Es — 0 


Low Level Output Voltage Voc = 4.5V, lo. = 12.8mA, 
Ee= 3.0mW/cm 

Short Circuit Output Current -100 Voc = 5.5V, Ee = 0, 
Output = GND 


OPL551-OC ae Open-Collector) 


cea I a 


Voc = 4.5V, Vo 
Ee = 3.0mW/cm 


Vcc = 4.5V, lot = 12.8mA, 
Ee=0 


4= 30V, 


Voc = 4.5V, Vou = 30V, 
Ee=0 
Voc = 4.5V, lo = 12.8mA, 
Ee = 3.0mW/cm* 


Low Level Output Voltage 


OPL550,OPL551 
Output Rise, Time Output Fall Time 


Propagation Delay, Low-High, High-Low ee 


OPL550-OC, OPL551-OC 
icionieiah OE ll lf 


Propagation Delay, Low-High, High-Low L eee ee | 


Voc = 5.0V, Ta = 25°C, 
Ee = 0 or 3.0mWicm" 
f = 10.0kHz, D.C. = 50%, 
Ri = 8TTL Loads 


tPLH, tPHL 


Vcc = 5.0V, Ta = 25°C, 
Ee = 0 or 3.0mW/cm" 
f = 10.0kHz, D.C. = 50%, 
Rit = 3602 


tPLH, tPHL 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL550, OPL551 Series 


Typical Performance Curves. 


Output Voltage vs. 
Ambient Temperature 


Output Current: Low, 12.8 mA; 
High, -800 yA 

Light Source for Voy: 3 mWicm? 
GaAs (935 nm) 


Vot- Von - OUTPUT VOLTAGE - V 


-~55 -35 -15 5 25 45 65 85 105 125 


Ty - AMBIENT TEMPERATURE - °C 


Output Current (High) vs 
Ambient Temperature 


4 ane 
i a Be 
ee 
Ey 
: ‘ 
Pia 
z 
ma 0.7 . 
ee ae 
. ral 
eee 
5 
5 
B 05 
i 
s 0.4 


03 F  Vo4=30V 
Output Unloaded 
0.2 Light Source: 3 mWicm? GaAs (935 nm) 


- 0.1 


-55 -35 -15 5 25 45 65 85 105 125 


Ty, - AMBIENT TEMPERATURE °C 


OPL550, OPL550-0C 
Normalized Supply Current vs 
Ambient Temperature 


Voc = 5.50 V 

Output Unloaded 

Light Source for I¢cy: 3 mWicm2 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


lect 'ccH - NORMALIZED SUPPLY CURRENT 


0 
.-55 -35 -15 5 25 45 65 85 105 125 


Ty - AMBIENT TEMPERATURE - °C 


OPL550, OPL551 


- mA 


Igg - SHORT CIRCUIT GUTPUT CURRENT 


OPL550-0C, OPL551-0C 


SWITCHING TIME - ns 


ty. te 


lect: 'ccH - NORMALIZED SUPPLY CURRENT 


Short Circuit Output Current vs. 
Ambient Temperature | 


Voc = 5.50 V 
Output Voltage = 0 V ; 
Light Source: 3mWicm? GaAs (935 nm) 


-55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Rise Time and Fall time vs 
Ambient Temperature 


50 


Vec=5 V 
Output Load: 360 ohm pullup resistor 
40 Light Source: 3 mWicm? GaAs (935 nm) 


[el 
45 


65 -35 15 5 25 65 85 105 125 
Ty AMBIENT TEMPERATURF fT 


OPL551, OPL551-0C 
Normalized Supply Current vs 
Ambient Temperature 


Vec= 5.50 V 

Output Unloaded , 
0.2 Light Source for Ipcy: 3 mW cm 

GaAs, \= 935 nm 

Normalized to Ta = 25°C 


0 
~§5 -35 -15 5 25 45 65 85 105 125 


Ty AMBIENT TEMPERATURE 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL550, OPL551 Series 


EeTin. EeTHL - NORMALIZED THRESHOLD IRRADIANCE 


Normalized Threshold Irradiance vs 
Ambient Temperature 


Light Source is 
GaAs, \=935 nm 


0 
—-55 ~35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Propagation Time vs 
Ambient Temperature 


Veco =5V 
Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 
Pulse Amplitude: 3 mWicm2 
3 Duty Cycle: 50% 


NORMALIZED PHOTOSENSITIVITY - % 


Based on | vs. Angular Displacement 
readings from 5 photodiode-bonded 
samples. 


-40 -30 -20 -—10 0 10 20 30 


ANGULAR RESPONSE (Typ) - 0° 


Rise Time and Fall time vs 
Ambient Temperature 


Vec=5V 
Output Load: 8 TTL equivalent circurt 
Light Source: 3 mWicm2 GaAs. 935 nm 


(SP) OPTEK 


Angular Displacement from 
Package Mechanical Axis 


Q 

ep) 
© of 
ie 
OW 
FZ 
ou 
menee) 
ial 


tpi. tpy_ - PROPAGATION TIME - ys 
t,, tg - SWITCHING TIME - ns 


Bie eke 
SNe 


0 
-55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


-55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE °C 


Switching Test Curve for Inverters 


INPUT 
Ig(IN) 
'PLH 


OUTPUT 
Vo 


LEO: f= 10 kHz, D.C. = 50% 


Switching Test Curve for Buffers 
INPUT re 


\gtIN) 
'PLH 


oureut «Ss POH FEET IT == 
Vo eee 90% 


LED: f= 10 kHz, 0.C.= 50% 
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Product Bulletin OPL560 
May 1993 


— @P.OPTEK 


Photologic™ Sensors 
Types OPL560, OPL561, OPL562, OPL563 Series 


Features 


Four output options 

High noise immunity 

Direct TTL/LSTTL interface 

Low cost plastic side-looking package 
Mechanically and spectrally matched 
to the OP140 and OP240 series LED’s 
e Data rates to 200 kBaud 

e Two sensitivity options 


Description 


The OPL560, OPL560-OC, OPL561, 
OPL561-OC, OPL562, OPL562-OC, 
OPL563, and OPL563-OC contain a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, voltage regulator, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTL/LSTTL 
compatible logic level output which can 
drive up to 10 TTL loads over supply 
voltages ranging from 4.5 V to 16 V. 
The Photologic™ chip is encapsulated in 
a molded plastic package which has an 
integral lens for enhanced optical 
coupling. 


Optek Technology, Inc. “1215 W. Crosby Road 


.230(5.84) 
.220(5.59) 


.0331.838) 
026(.660) 


.080(2.03) a 
.070(1.78) 
f .180(4.57) 


1601406) ¥__¢-—— 170(4.32) 
-140(3.56) 


Vec es 


045(7.14) 
.025(0.64) 


eg 50012. 70) agp | ag —— 
MIN .092(2.34) 


066(1.68) .082(2.08) 


.060(1.52) 


.025(0.64) 
.015(0.38) 
SQ 
.030(0.76) 


NOM RADIUS —guTpuT 0511.30) 


.045(1.14} 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage; VeGis ore ndee cesta ek enerd wep ea dee iene eames 18V 
Storage Temperature Range ......... 0... cece eee eee -40°C to +100°C 
Operating Temperature Range ............ 00. c cece cece -40°C to +85°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) from case for 5 sec. with sol- 
GOING WOM) oot ecelt eh ce toatcn ich ewae Mek oe eemeeeans 240°C 
Power Dissipation. .... Eee bate eke eae Bee ead Cie Saad 200mw") 
Duration of Output Short to Vcc (OPL560, OPL561, OPL562, OPL563) ........... 1.00sec. 
Duration of Output Short to Vcc (OPL560-OC, OPL561-OC, OPL562-OC, OPL563-0C). 1.00sec. 
Voltage at Output Lead (OPL560-OC, OPL561-OC, OPL562-OC, OPL563-OC)........... 35V 
SINKNG-CUNENL: acs ce he sucteee tee eeva dene Blades ese ee 50.0mA 
Sourcing Current (OPL560, OPL561, OPL562, OPL563) .. 6... 0.0... cee eee eee ee 10.0mA 
lrradiance (OPL560, OPL560-OC, OPL561, OPL561-OC) ........... 62. cece eee eee eee 9mW/cm? 
Irradiance (OPL562, OPL562-OC, OPL563, OPL563-OC)... 2... cece eee e eens 3mW/cm? 
Notes: 


(1) Derate linearly 2.50mW/°C above 25°C. — 

(2) RMA flux is recommended. Duration can be extended to 10 sec. maximum when flow 
soldering. Max 20 grams force may be applied to the leads when soidering. 

(3) Irradiance measurements are made with Ai = 935nm. 

Schematics 
OPL561/0PL563 

(Totem-Pole Output) Inverter 


OPL560/OPL562 
(Totem-Pole Output) Buffer 


VOLTAGE 8 
ty” 
La Q 3 


VOLTAGE 
REGULATOR 


&) 
? 


dines 


Light On - Output High 


OPL560-0C, OPL562-0C 
(Open-Collector Output) Buffer 


VOLTAGE 
aie Tas 
ees 


Light On - Output High 
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Carrollton, Texas 75006 


Light On - Output Low 


OPL561-0C, OPL563-0C 
(Open-Collector Output) inverter 
OVEC 


Light On - Output Low 


(214) 323-2200 Fax (214) 323-2396 


Types OPL560, OPL561 Series 


Electrical Characteristics (-40°C to +85°C unless otherwise noted) Vcc = 4.5 to 16.0 V 


SYMBOL[ PARAMETER ST MIN. | TYP | MAX [UNITS | TEST CONDITIONS 
ce CE 


Peak-to-Peak Vcc Ripple Necessary f = DC to 50 MHz 
to Cause False Triggering of Output 


Eet(+) | Positive-Going Threshold Irradiance™) 
OPL560, OPL560-OC, OPL561, OPL561-OC 


Ta = 25°C 
Ta = 25°C 
TA= 25°C 


OPL560A, OPL560-OCA, OPL561A, OPL561-OCA |. = 
OPL560B, OPL560-OCB, OPL561B, OPL561-OCB 


18 55 
Eet(+)/Eet(-)| Hysteresis Ratio 4.20 | 1.55 {200 | | 


OPL560 lahaldl Totem-Pole) 


VoL Low Level Output Voltage 
OPL560-OC (Buffer, Open-Collector) 
lOH High Level Output Current ff t00 pA VoH = 30V, Ee = 1.0mW/cm* 
VoL Low Level Output Voltage 0.40 lo. = 16mA, Ee =0 
OPL561 bles Totem-Pole) 
VoL Low Level Output Voltage en See cy ee lot = jean Ee = 1.0mW/cm* 
OPL561-OC (Inverter, Open-Collector) 
VoL Low Level Output Voltage | | fan fv loL= 16mA, Ee = 1.0mW/cm? 
OPL560, OPL561 


Output Rise Time, Output Fall Time ae aS oa 


Propagation Delay, Low-High, High-Low L oe 


OPL560-OC, OPL561-OC 


Output Rise Time, Output Fall Time we ae 


Propagation Delay, Low-High, High-Low 


loH = -1.0nA, 
Ee=1 mW/cm? 


lot = 16mA, Ee =0 


op) 
aa 
O 
2) 
Zz 
Lu 
op) 


O 
Oo 
O 
=I 
© 
kK 
© 
a 
o 


Ta = 25°C, Ee =0 or 


1 OmW/cm?, f = 10.0kKHz 
DC = 50%, Rt = 10TTL Loads 


tPLH, tPHL 


Ta = 25°C, Ee=0 or 
1.0mW/cm?, f = 10.0kHz, 
DC = 50%, Ri = 3002 


teLH, tPHL 


Typical Performance Curves 


OPL560, OPL561, OPL562, OPL563 OPL560-0C, OPL561-0C, OPL562-0C, OPL563-0C OPL560, OPL560-0C, OPL561, OPL561-0C 
Output Voltage vs. Ambient Temp. High Output Current vs. Ambient Temp. Normalized Threshold Irradiance vs. Ta 


_ 
fe =] 


—_ _ 
i) > 


_ 
t=] 


VoL. VoH — OUTPUT VOLTAGE — V 
lon — HIGH OUTPUT CURRENT — »A 
NORMALIZED THRESHOLD IRRADIANCE 


Pads 
ia a a 
eee ee 


0.6 
OF -35 -15 5 25 45 65 85 105125 a3 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL562, OPLS563 Series (SP, OPTEK 


Electrical Characteristics (-40°C to +85°C unless otherwise noted) Vcc = 4.5 to 16.0 V | 
SYMBOL PARAMETER _|MIN_ | TYP | MAX | UNITS | TEST CONDITIONS 


Vcc Operating Supply Voltage 


Peak-to-Peak Vcc Ripple Necessary 2 Vv f = DC to 50 MHz 
to Cause False Triggering of Output 


Positive-Going Threshold Irradiance’) 


Eet(+) 
OPL562, OPL562-OC, OPL563, OPL563-OC Ta = 25°C 
OPL562A, OPL562-OCA, OPL563A, OPL563-OCA Ta = 25°C 
OPL562B, OPL562-OCB, OPL563B, OPL563-OCB Ta = 25°C 


Eet(+)/Eet(-)| Hysteresis Ratio 
Icc Supply Current 
OPL562 (Buffer, Totem-Pole) 


VOH High Level Output Voltage 


Ee =Oor .3mW/cm? 


IOH = -1.0A, 


Ee = .3mW/cm? 
VoL Low Level Output Voltage lo. = 16mA, Ee=0 


OPL562-OC (Buffer, Open-Collector) 
IOH High Level Output Current | = {400 [pA Von = 30V, Ee = .3mW/cm? 


100 |pA 
VoL Low Level Output Voltage Pf Jogo fv lo. = 16mA, Ee=0 
_ OPL563 (Inverter, Totem-Pole) 
VOH High Level Output Voltage Veo2t] | fv lon = -1mA, Ee =0 
OPL563-OC (Inverter, Open-Collector) | 
[High Level OutputCurent ———=—SdT~S«dSS*«*diIO “WA 
Vor [Low Level OutputVotage——~—S«d|~SSCiTSCidtMO 


OPL562, OPL563 


tr, tf 
tPLH, tPHL 


VOH = 30V, Eo =OQ@ 
lo. = 16mA, Ee = .8mW/cm" 


Ta = 25°C, Ee=0 or 


3mWicm”, f = 10.0kHz 
DC = 50%, Ri = 10TTL Loads 


Output Rise Time, Output Fall Time 


Propagation Delay, Low-High, High-Low tee 


OPL562-0C, OPL563-OC 


Ta = 25°C, Ee=0 or 
3mW/cm?, f = 10.0kHz, 
DC = 50%, Ri = 3002 


Output Rise Time, Output Fall Time | ff t00 ns 
tpLy, tpH_ | Propagation Delay, Low-High, High-Low ota us 


Typical Performance Curves 


OPL562, OPL562-0C, OPL563, OPL563-0C Normalized Spectral Response Angular Displacement from 
Normalized Threshold Irradiance vs. Amb. Temp. | : Package Mechanical Axis 


1.9 
Gee De (a a 
a a ee 


—_ 
~ 


Acs 

fel ie 

AE 
AL | 

eT 

ee le 


2 


NORMALIZED RESPONSE 


| | | tt 


NORMALIZED THRESHOLD IRRADIANCE 
a a 
SURGES ce 
ee ae lee ales 
7) 
NORMALIZED PHOTOSENSITIVITY — % 


| Based on i vs. Angular Displacement 
readings from 5 photo diode-bonded 
0.5 ol samples. 
-§5 -35 -15 5 25 45 65 85 105125 1000 -40 -30 -20 -10 0 10 20 30 
Tq — AMBIENT TEMPERATURE — °C  — WAVELENGTH — nm ANGULAR RESPONSE (Typ) ~ 0° 


Reaes 
ESA 
eae nee 
Ey 
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40 


Types OPL562, OPL563 Series 


Typical Performance Curves 


Normalized Supply Current OPL560, OPL560-0C, OPL561, OPL561-0C OPL562, OPL562-0C, OPL563, OPL563-0C 
vs. Ambient Temperature 


rrepegetion Time vs. Amb. Temp. Propagation Time vs. Amb. Temp. 


_ 
oO 


tp Egt+)-YCC = 5 V 


Pulse Amplitude = 0.3 mWicm? 


Ty Fol +} Pulse Amplitude = 1 mWicm? 
P tel *!— Frequency = 10 kHz 

Duty Cycle = 50% 

Light Source: OP 130 GaAs LED 


(X = 935 nm) 


NORMALIZED SUPPLY CURRENT — mA 


6 
4 
IccEe (LOW) = 0 mWicm? Sauaeae ae 
ects (HIGH) = 1 mWicm? } Tp Egl=) |e Eel~) eee ee 2 Light Source: OP130 Gas up 
| - nm 


tp Eo(+) tp Eg(-) — PROPAGATION TIME — ge 
tp E(+)- tp Ep(-) — PROPAGATION TIME — ys 


Output Load: 10 TTL equivalent circuit 


Output Load: 10 TTL equivalent circuit 
0 = of 300 Q pull-up resistor 0 or 300 © pull-up resistor 
0Bee 35 2155 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE ~— °C 
: O 
Ones 
a 
mie} 
Ba 
OPL560, OPL561, OPL562, OPL563 OPL560-0C, OPL561-0C, OPL562-0C, OPL563-0C Switching Test Curves to 
Rise Time & Fall Time vs. Ta Rise Time & Fall Time vs. Ta vs. Output Load 


100 500 
Test Conditions: 
Veco - 5 V- 

go t_—Frequency = 10 kHz 


Switching Test Curve for Inverters 


INPUT 


=z 4 
<= Duty Cycle = 50% ; a 
Output Load = 10 TTL equivalent circuit ne Voc = 5 V IetIN) 
w = Frequency = 10 kHz tpEei +j—l 
= 60 = 300} Duty Cycle = 50% oe 
2 = 
= 3S OUTPUT 
poe — 
= 40 = 200 V 
B n 0 
l 
= 20 = 100 LED: {= 10 kHz, D.C. = 50% 
ae Cee Ca ta ae LINE é 
: = ———+— Switching Test Curve for Buffers 
-§55 -35 -15 5 25 45 65 85 105 125 -§5 -35 -15 5 25 45 65 85 105 125 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


LEO f=10 kHz. OC = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPL583 
May 1993 


— P.OPTEK | 


Dual Channel Photologic™ Encoder Detector 
Type OPL583 ae 


Features 


e Two matched detectors with photoli- 
thographic control of relative position 

e Dual Photologic™ circuitry in single 
package provides reduced compo- 
nent count 

e Open collector inverter output for flexi- 
bility of circuit interface 

e Low cost plastic housing 


Description 


The OPL583 contains a monolithic 
integrated circuit which incorporates two 
independent photodiodes, linear 
amplifiers, Schmitt trigger circuits, and 
output transistors served by a common 
voltage regulator. The outputs are 
TTL/LSTTL compatible and can drive 8 
TTL loads over a voltage range from 4.5 
to 16 V. Applications include linear and 
rotary encoders with resolutions 
determined by external apertures. The 
fixed relative position of the two 
photodiodes and the matched 
characteristics of the two channels allow 
considerable design flexibility. 


1215 W. Crosby Road 


.303 (7.70) 

.297 (7.54) 
.055 (1.40) 
.045 (1.14) 


MAXIMUM ALLOWABLE EPOXY 
MENISCUS .030(.76) 


.022 (.56) 


4 PL 
| .018 (.46) 
V 


.233 (5.92) cc 


eee 


227 (5.77) 


041 (1,04) | | 


.024 (.61) 


* .100 (2.54) 
_ 090 (2,29) 


_ GND 
| (1.40) 
3 PL 


.015 (.38) X 45°, .045 (1.14) 


.036 (.91) 
.022 (.56) 


——----—— DETECTOR SURFACE 
ee (.81) 
.018 (.46) .018 (.46) 
.088 (2.24) ee co 
.082 (2.08) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.022 (.56) 


Absolute Maximum Ratings (Ta = 25° C unless otherwise noted) 


Supply Voltage ............. 2 Pipa os Sp Ae Gee oa hk ate eas 18 Vy) 
Storage Temperature....... eed ge Bie Atcha g aaeeishiate nate ota -40° C to +100° C 
Operate Temperature... 0.0.00 ccc ec ccc cece ete eens -40° C to +85° C 
Lead Solder Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering vor 
a TIGR clue Saha drank ire tnee dine Cea eee Ren SO eaa Rae 260 C 
Power DisSibatiOn aio 125c eee es eee Ree ee oe ea ea eee es 200 mw”) 
Duration of Output Short to Voc... eee eee eee 1.00 sec. 
Voltage Al Output: ieee eee eo he ial bees deena te ee sed eee 18V 
Low Level Output Current (Sinking) ......... 2... cece cece ee eee 40 mA 


Notes: 

(1) Derate linearly 2.67 mW? C above 25° C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Max 20 grams force may be applied to leads when flow soldering. 

(3) A 0.01 pF capacitor should be used across the Vcc and GND leads to stabilize the power 
supply line. 

(4) Irradiance measurements are made with A = 940 nm. 

(5) Derate linearly 0.37 V° C above 58° C. 


Schematic 


Carroliton, Texas 75006 (214) 323-2200 


Optek Technology, Inc. 


Fax (214) 323-2396 
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Type OPL583 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5 V - 16.0 V unless otherwise noted) 


(SYMBOL| ——s PARAMETER ~—_| MIN | TYP |MAX| UNITS | 
| Voc | Operating Supply Votage™ 45 || 16 
| Est) | Positive Going Threshold radiance | 05 | .10 | 25 |mWiom* 


Eer(+)/Eer(-)| Hysteresis Ratio ie ia ae OE 


MATCH | Channel Match 

Eet(+,A)/ Eet(+,B) 

ICCL Supply Current 
Both Outputs Low 
(Both Photodiodes Irradiated) 

3.5 mA 

Both Outputs High 

Iccm Supply Current mA Es = 0 mW/em? and 0.5 mW/cm 
Mixed Output States (One High, One Low) 


TEST CONDITIONS. 


Ee = 0.5 mW/cm’, No Load on Output 


Ee = 0 mWicm, No Load on Output 


ICCH Supply Current 
(Both Photodiodes Shaded) 
High Level Output Current Ld 1.0 Eo = 0 mWicm’, Vou = 16 V 
Low Level Output Voltage -  fo2tlo4o; vi. Ee = 0.5 mWicm*, lo. = 12.8 mA 
Propagation Delay 
TPHL Output High to Low 2 us Veco = 5 V, Ri = 3602 
TPLH Output Low to High 10 Us Es = 0 or 0.5 mWicm’, f = 10 kHz, 
Output Rise Time 20 
Output Fall Time _ 15° _ 


D.C. = 50% 
Typical Performance Curves 


op) 
cc 
O 
Y) 
z. 
WwW 
WY) 


© 
O 
© 
J 
© 
be 
© 
le 
Oo. 


Angular Displacement from Normalized Threshold Irradiance Supply Current vs. Ambient 
Package Mechanical Axis vs. Ambient Temperature Temperature 
ae TAT NC < 
e LHL : 
> @ 
= 5 f |} 9 5 Ee = 0.5mW/cm, for ICCL 
& = 2 Eg = 0.0mW/cm* for ICCH 
fe Based on IL vs. 3 3) 
2 Angular Displacement P= 2 
50 : ” ' 
QO. readings from 5 © pan 
3 photodiode-bonded & © 
‘N samples 5 = 
o © 6 
E 5 a > 
as} <a 
3S 7) 
0 0.0 
MAM-H-DNH05D 46 0 5 DO 3 0 rs) 30 1B 00 3 -3B 0 2 0 By 00 
Angular Response (Typ) - 0° Ta - Ambient Temperature - °C Ta - Ambient Temperature - “C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Type OPL583 (SP) OPTEK 


Typical Performance Curves 


High Level Output Current vs. Low Level Output Voltage vs. _ Rise, Fall Time vs. Ambient 
Ambient Temperature Ambient Temperature Temperature vs. Output Load 


tr, RL = 2kQ 
80 }-Amplitude = 0.5mW/cm* 


| 
tr, Ri = 1kQ 


tr, Ri = 360Q 


=,360Q, 1kQ,,2kQ, 
23 oo 8 ND 6 w©0 0 8 56 0 5B 
Ta - Ambient Temperature - ©: Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Switching Time - tr, tf - ns 
S 


High Level Output Current - IOH - nA 
Low Level Output Voltage - VOL - Volts 


tf, Re 
o 


Typical Application 


Propagation Delay vs. Ambient 
Temperature 


Propagation Delay - tPHL, tPLH - ps 


| ny) 0 2 30 B 00 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPL800 
January 1995 


Photologic™ Hermetic Sensors 
Types OPL800, OPL801 Series 


Features 


Four output options 

High noise immunity 

Direct TTL/LSTTL interface 

TO-18 hermetic package 
Mechanically and spectrally matched 
to OP130 and OP231 series LEDs 

e Data rates to 250 kBaud 

e TX-TXV process available 

(see Hi-Rel section) 


Description 


The OPL800, OPL800-OC, OPL801, 
and OPL801-OC each incorporate a 
photodiode, a linear amplifier, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTL/LSTTL 
compatible logic level output which can 
drive up to 8 TTL loads without 
additional circuitry. Also featured are 
medium speed data rates to 250 kBaud 
with typical rise and fall times of 25 nsec. 
The Schmitt trigger’s hysteresis 
characteristics provide high immunity to 
noise on input and Vcc. The 
Photologic™ chip is mounted on a 
standard TO-18 header which is 
hermetically sealed in a lensed metal 
can. These devices are 

mechanically and spectrally matched to 
OP130 and OP230 infrared emitting 
diodes. 


Optek Technology, inc. 


.068 (1.73) .202 (5.13) 
.045 (1.14) .187 (4.75) _ GND 


(3) 
019 (0.48) 


030 (0.76) av 
MAX a 016 (0.41) re 


Vcc DIA NOM 
(2) 


.187 (4.75) .048 (1.22) 


.179 (4.55) 028 (0.71) 
.230 (5.84) 
.209 (5.31) 


a 036 (0.91) 


_.| 500 (12.7) 
MIN 


OUTPUT 
(1) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (not to exceed 3 seconds) ............ 2.0.0 e eens +10.0V 
Storage Temperature Range .............0cc ccc eee eee eens -65°C to +150°C 
Operating Temperature Range ...............: eee e eee eens -55°C to +110°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
POEM seh os tae Ceca ocala hehe eg noe a eae AN ee Beant cae died 260°C") 
POWer DissiNalOn ce seal etase es GIS Aeolus ane Gere ai Aneeew es 120mw®) 
Duration of Output Short to Vcc or Ground (OPL800, OPL801).......... 1.00 sec. 
Duration of Output Short to Vcc (OPL800-OC, OPL801-OC)............ 1.00 sec. 
Voltage at Output Lead (OPL800-OC, OPL801-OC)................... 000.  35V 
UTAGIANCE 5 cog cs Slaw veo ion Choo BED RON Aaa ae ee dee eat 3mW/cm? 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 3.4 mW/C above 90°C. . 

(3) Light measurements are made with A = 935nm. 


Schematic 


OPL800 (Totem-Pole Output) Buffer OPL801 (Totem-Pole Output) Inverter 
(2) (2) 


(3) 
Light On - Output High Light On - Output Low 


OPL800-OC (Open-Collector Output) Buffer © OPL801-OC (Open-Collector Output) inverter 
(2)Vec 


(3) 
Light On - Output High Light On - Output Low 


1215 W. Crosby Road Carrollton, Texas 75006 


(214) 323-2200 Fax (214) 323-2396 
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Types OPL800, OPL801 Series 


Electrical Characteristics (-40°C to +100°C unless otherwise noted) 


SYMBOL | PARAMETER MIN’ | TYP | MAX | UNITS | TEST CONDITIONS 
Voo__|Operating Supply Voltage fs | 5 lV 
Peak-to-Peak Vcc Ripple Necessary eee | Vcc = 5.0VDC 
to Cause False Triggering of Output f=DC to 50 MHz 
25 


Eel(+)/Eel(-)| Hysteresis Ratio 
_Iec Supply Current a eee Eee eee Voc = 5.5V, Ee = OorlmW/cm? 


OPL800 (Buffer, Totem-Pole) 


VOH High Level Output Voltage 2.4 V Vcc = 4.5V, lon = -800pA, 
Ee = 1.0 mWicm? 

VoL Low Level Output Voltage Coe 0.40 Vcc = 4.5V, lot = 12.8mA, 
Ee = 0 

los Short Circuit Output Current -20 -100 | mA Vcc = 5.5V, Ee = 1mW/cm?, 
Output = GND 


op) 
a 
O 
7) 
Za 
LL) 
ep) 


Vcc = 4.5V, VoH = 30V, 
Ee = 2.0mWicm* 
Voc = 4.5V, lot = 12.8mA, 
Ee=0 


o 
@) 
O 
1 
fe) 
KF 
e) 
-c 
ao 


OPL801 (Inverter, Totem-Pole) 


VoH | High Level Output Voltage lame 
VoL Low Level Output Voltage | 4 
los Short Circuit Output Current eae 


OPL801-OC (Inverter, Open-Collector) 
High Level Output Current 


0.40 V Voc = 4.5V, lot = 12.8mA, 
Eo = 1.0mW/cm? 

-100 mA Voc = 5.5V, Ee = 0, 
Output = GND 


Vcc = 4.5V, Von = 30V, 


V Voc = 4.5V, lon = -800nA, 
Ee = 0 


Ee=0 


Voc = 4.5V, lo. = 12.8mA, 
Ee = 1.0mW/cm 


OPL800, OPL801 


tr, te Output Rise Time, Output Fall Time 70 ns Vcc = 5.0V, Ta = 25°C, 
Ee = 0 or 1.00mW/cem* 
tpLH, tpHL | Propagation Delay, Low-High, High-Low ee. us f = 10.0kHz, D.C. = 50%, 


Ri = 8TTL Loads 


OPL800-OC, OPL801-OC 


Output Rise Time, Output Fall Time es 
Propagation Delay, Low-High, High-Low , ee 


Vcc = 5.0V, Ta = 25°C, 
Ee = 0 or 1.00mW/cm 
f = 10.0kKHz, D.C. = 50%, 
Ri = 360Q 


tPLH, tPHL 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. | 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPL800, OPL801 Series 


Typical Performance Curves 


Output Voltage vs. 


Vcc = 4.75 


Voc. Vor — OUTPUT VOLTAGE — V 


0 
~§5 -~—35 ~-15 


oH — OUTPUT CURRENT — yA 
o 
a 


0.3 Vec = 4.8 V 
VoH = 30 V 


V. 


Output Current: Low, 12.8 mA; 
High, -800 uA 

Light Source for Voy: 1 mW/cm2 
GaAs (935 nm) 


§ 25 45 65 85 105 125 


Ty — AMBIENT TEMPERATURE — °C 


Output Current (High) vs. 
Ambient Temperature 


0.2 Output Unloaded 


Light Source: 


0.1 
~565 -35 —15 


1 mW/cm2 GaAs (935 nm) 


§ 25 45 65 85 105 125 


Ty — AMBIENT TEMPERATURE — °C 


OPL800, OPL800-0C 
Normalized Supply Current vs. 
Ambient Temperature 


tece. [ccH — NORMALIZED SUPPLY CURRENT 


0 
| ~65 ~35 —15 


Vec =5.2 V 

Output Unloaded 

Light Source for ICC}: 1 mW/em2 
GaAs, \ = 935 nm 

Normalized to Ta = 25°C 


6 25 45 65 85 105 125 


Ty — AMBIENT TEMPERATURE — °C 


Optek Technology, Inc. 


1215 W. Crosby Road 


OPL800, OPL801 


OPL800-0C, OPL801-0C 


Carrollton, Texas 75006 
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los — SHORT CIRCUIT OUTPUT CURRENT — mA 


ty, ts —- SWITCHING TIME — ns 


lec. !ccH — NORMALIZED SUPPLY CURRENT 


Short Circuit Output Current vs. 
Ambient Temperature - 


Vcc. = 5.2, Vv 
Output Voltage = 0 V 
Light Source: 1 mW/em2 GaAs (935 nm) 


-§5 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


Rise Time and Fail Time vs. 
Ambient Temperature 


Voc =5V 
Output Load: 360 ohm pullup resistor 
Light Source: 1 mW/cm2 GaAs (935 nm) 


0 
~55 ~35 -15 5 25 45 65 85 105 125 
Ty — AMBIENT TEMPERATURE — °C 


OPL801, OPL801-0C 
Normalized Supply Current vs. 
Ambient Temperature 


Veco = 5.2 V 
Output Unloaded 
0.2 Light Source for I¢cL: 1 mW/em2 
GaAs, \ = 935 nm 
Normalized to Ta = 25°C 


0 
-55 -35 -15 5 25 45 65 85 105 125 


Ta — AMBIENT TEMPERATURE — °C 


(214) 323-2200 Fax (214) 323-2396 


Types OPL800, OPL801 Series 


Typical Performance Curves 


EeTLH. EeTHL — NORMALIZED THRESHOLD IRRADIANCE 


tpLH. tpHL — PROPAGATION TIME — Hs 


Normalized Threshold irradiance vs. 
Ambient Temperature 


Light Source is 
GaAs, A = 935 nm 


-55 -35 -15 5 25 45 65 85 105 125 


Ta — AMBIENT TEMPERATURE — °C 
Propagation Time vs. 
Ambient Temperature 


Vec=5V 

Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 

Pulse Amplitude: 1 mW/cem2 

Duty Cycle: 50% 


—-55 -35 -15 5 2 45 65 85 105 125 


Ta — AMBIENT TEMPERATURE — °C 


Angular Displacement from 
Package Mechanical Axis 


Based on I__ vs. 
Angular Displace- 
ment readings 
from 5 photo- 
diode-bonded 
samples. 


NORMALIZED PHOTOSENSITIVITY — % 


20 15 10 5 0 5 10 15 20 
ANGULAR RESPONSE (Typ) — 0° 
Rise Time and Fall Time vs. 
Ambient Temperature 


Vcc =5 V 
Output Load: 8 TTL equivalent circuit 
Light Source: 1 mW/cm2 GaAs 

(935 nm) 


tr, t¢ — SWITCHING TIME — ns 


-55 -35 -15 5 25 45 65 85 105 125 
Ty — AMBIENT TEMPERATURE — °C 


Switching Test Curve for Inverters 


OUTPUT 
Vo 


LEO: f= 10 kHz, D.C. = 50% 


Switching Test Curve for Butters 
INPUT 
le (IN) 


tPLH 


OUTPUT 
Vo 


lec. IccH — NORMALIZED SUPPLY CURRENT 


V 
= ——< 


LED: f= 10 kHz, 0.C.= 50% 


Oo 
© 
O 
—! 
O 
has 
O 
r 
ale 
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Product Bulletin OPL810 
May 1993 


(SP OPTEK 


Photologic™ Hermetic Sensors _ 
Types OPL810, OPL811, OPL812, OPL813 Series 


Features 


Four output options 

High noise immunity 

Direct TTL/LSTTL interface 

TO-18 hermetic package 
Mechanically and spectrally matched 
to the OP130 and OP230 series de- 
vices 

e Two sensitivity options 

e Data rate to 200 kBaud 


Description 


The OPL810, OPL810-OC, OPL811, 


OPL811-OC, OPL812, OPL812-OC, 
OPL813, and OPL8130-OC contain a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, a voltage regulator, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTL/LSTTL 
compatible logic level output which can 
drive up to 10 TTL loads over supply 
voltages ranging from 4.5V to 16V. The 
Schmitt trigger’s hysteresis 
characteristics provide high immunity to 
noise on input and Vcc. The 
Photologic™ chip is mounted on a 
standard TO-18 header which is 
hermetically sealed in a lensed metal 
can. 


Optek Technology, Inc. 


1215 W. Crosby Road | 


.068 (1.73) 
.045 (1.14) 


202 (5.13) 
~187 (4.75) GND 


030 (0.78) 
MAX eg 


(3) 
.019 (0.48) 


016 (0.41) 100 (2.54) 
Vee DIA NOM 
(2) 


DIA 


_.048 (1.22) 


oe 028 (0.71) 


ann 
.036 (0.91) 


.187 (4.75) 
.179 (4.55) 


230 (5.84) 
.209 (5.31) 
= 500 (12.7) 
MIN 
OUTPUT 
(1) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, VeCic2s sh. dene enceteneeende ads yivde faethe x 8 Ge wopeeeat aint 18V 
Storage Temperature Range ........... 0. cece eee eee ee eee -65°C to +125°C 
Operating Temperature Range ............. 0.0. cece eee eee -55°C to +105°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) from case for 5 sec. with sol- 
GEANG OA) Ss yso4c005e dead ols nccndateetn crete aden saueusenabee 260°C") 

POWOr DISSIDANON x.4 okies dake cots eit oe deed neha Seke we teas 250mw?) 
Duration of Output Short to Vcc (OPL810, OPL811, OPL812, OPL813).................. 1sec. 

Duration of Output Short to Vcc (OPL810-OC, OPL811-OC, OPL812-OC, OPL813-OC) .... 1sec. 
Voltage at Output Lead (OPL810-0C, OPL811-OC, OPL812-OC, OPL813-OC)........... 35V 
SINKING CUNGINNG aici 4c dina ovine Cesare aN aha NN ade RGR Ee a 50mA 
Sourcing Current (OPL810, OPL811, OPL812, OPL813)............. 0 cece cece cee e eens 10mA 
Irradiance (OPL810, OPL810-OC, OPL811, OPL811-OC) ........... 0. cece cece eee ees 2mW/cm? 
Irradiance (OPL812, OPL812-OC, OPL813, OPL813-OC) ........0.0.ccceeeeeeeueee eee imW/cm? 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 2.5mW/°C above 25°C. 


(3) Light measurements are made with Ai = 935nm. 
Schematics 
-OPL810, OPL812 OPL811, OPL813 


(Totem-Pole Output) Buffer (Totem-Pole Qutput) Inverter 


am bs 
am HS 


Light On - Output High 


Light + Output = 


OPL811-OC, OPL813-OC 
(Open- male! Output) Inverter 


OPL810-OC, OPL812-OC 
(Open-Collector Output) Buffer 


Le ieemten 


REGULATOR sete 


Light On - Output Low 


Light On - Output High 


Carroliton, Texas 75006 Fax (214) 323-2306 - 
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Types OPL810, OPL811 Series 


Electrical Characteristics (-40°C to +100°C unless otherwise noted) Vcc = 4.5 to 16.0 V 


SYMBOL| PARAMETER | MIN’ | TYP | MAX | UNITS | TEST CONDITIONS 
Voo__| Operating Supply Voltage 45 | 180 [VO 
Peak-to-Peak Vcc Ripple Necessary a ae ae f = DC to 50 MHz 
to Cause False Triggering of Output 
Ezr() | Positve-Going Threshold iradiance™ | .015 | 06 | 20 | mWiom?| Ta=25°C 


Eer(syEon()|HysteresisRato——=SSSSCS~S~—iBO | SO | 


OPL810 (Buffer, Totem-Pole) 


OPL810-OC (Buffer, Open-Collector) 


High Level Output Current | Tf 1000 pA Von = 30V, Ee = 0.4mW/cm? 
Low Level Output Voltage | f040 {Vv | lo. = 16mA, Ee =0 


OPL811 (Inverter, Totem-Pole) 


High Level Output Voltage Veo2t] | fv | loH = -1MA, Ee = 0 
Low Level Output Voltage a ae lo. = 16mA, Ee = 0.4mW/cm? 


OPL811-OC (Inverter, Open-Collector) 


ns 
Propagation Delay, Low-High, High-Low Cea us 
OPL810-OC, OPL811-OC 


[Ouput Rise Time, OuputFaltme || [100 [ws 


Propagation Delay, Low-High, High-Low Pee i ena 


Typical Performance Curves 


IOH = -1.0mA, 
Ee =0.4 mW/cm? 


lo = 16mA, Ee = 


0 


O 
Y 
aoe 
39 
= 
Of 
iam 


VoH = 30V, Ee = 0 
lo. = 16mA, Ee = 0.4mW/cm* 


OPL810, OPL811 


Voc=5V, Ta= 25°C, Ee= 0 or 


0.4mW/cem*, f = 10.0kHz 
DC = 50%, Ri = 10TTL Loads 


Output Rise Time, Output Fall Time a ae Coe 


teLH, tPHL 


Voc=5V, Ta = 25°C, Ee=0 or 


0.4mW/cm?, f = 10.0kHz, 
DC = 50%, Ri = 300Q 


tPLH, tPHL 


| Output Voltage vs. Ambient Temp. High Output Current vs. Ambient Temp. Normalized Threshold Irradiance vs. Ta 
cos ae ee ee a 
3.0 1.8 Peele) | TT 
> 3. || 


—_ 
ao 


— 
> 


_ 
nN 


Le eels ito eile ae 
nf 
HSE 

ae ee) ee 
Paes aes 
al eae Cs i 
oC ~35 -15 § 25 45 65 85 105125 -§5 -35 -15 5 25 45 65 85 105 125 -§5 -35 -15 5 25 45 65 85 105125 

Ta — AMBIENT TEMPERATURE — °C . Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


VoL. Yow — OUTPUT VOLTAGE — 
loH — HIGH OUTPUT CURRENT — pA 
NORMALIZED THRESHOLD IRRADIANCE 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL812, OPL813 Series 


Electrical Characteristics (-40°C to +100°C unless otherwise noted) Vcc = 4.5 to 16.0 V 


SYMBOL PARAMETER an aie UNITS | TEST CONDITIONS | 


Vcc cui Supply polage 


(S) OPTEK 


iso |v | 
Soe eee 
to Cause False Triggering of a 
fa [vas [zoo | 


nee ) Hysteresis Ratio 
Icc Supply Current 


OPL812 Saal Totem-Pole) 


Low Level Output |Low Level Output Voltage 


OPL81 2-0C elit Open-Collector) 


roao |v 


Ee = 0 or 0.2 mWiem? 


IOH = -1.0mA, 
rete = 0.2 mW/cm? 


0.40 |V | loL=16mA, Ee=0 


Low Level Output Voltage 


-OPL813 uislia Totem- -Pole) 


OPL813-O0C ee canal 


lon a A I WT 
oe 


VoL Low Level Output Voltage 


OPL812, OPL813 


tr, te Output Rise Time, Output Fall Time ae ae ns 


Propagation Delay, Low-High, High-Low 5.0 


tPLH, tPHL 


OPL812-0C, OPL813-OC 


tPLH, tPHL 


Typical Performance Curves 


Normalized Threshold Irradiance vs. Amb. Temp. 


3 


AT TT 
lL 

z 

ie 

a 

a 

: 


aREREERES 
RHERRee ae 


NORMALIZED THRESHOLD IRRADIANCE 


el ee 
a a ae 
0.5 
“55-35-15 5 25 45 65 85 105125 
Ta ~ AMBIENT TEMPERATURE — °C 


Optek Technology, Inc. 


Output Rise Time, Output Fall Time ie tl 


Propagation Delay, Low-High, High-Low 


1215 W. Crosby Road 


_| Low Level Output Voltage a 


0.40 


Normalized Spectral Response 


y 
ie 


ad 
{2} 


eects 


Aue 
Ee 
Sine Ne 
Silesia 
Paes 


© 
> 


foal ee 
Se Eae 
fe 
Be 


NORMALIZED RESPONSE 


So 


i=] 
So 
fo2] 
Qo 
i—] 
So 
<=] 
© 
So 


1000 
\ — WAVELENGTH — nm 


Carrollton, Texas 75006 
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(214) 323-2200 


lo. = 16mA, Ee = 0 


lou =-1mA, Ee = 0 
lo. = 16MA, Ee = 0.2mW/cem? 


VoH = 30V, Ee =0 
lo. = 16mA, Ee = 0.2mW/cm* 


Vec=5V, Ta= 25°C, Ee=0 or 


0.2mW/cm*, f = 10.0kHz 
DC = 50%, Ri = 10TTL Loads 


Voc=5V, Ta = 25°C, Ee=0 or 


0.2mW/cm*, f = 10.0kHz, 
DC = 50%, Ri = 300Q 


Angular Displacement from 
Package Mechanical Axis 


TAR 
yéneKen 


ee ee we 


NORMALIZED PHOTOSENSITIVITY — % 


Based on I Vs. Angular Displacement 
readings from 5 photo diode-bonded 


245 -30 -20 -10 0 10 20 30 40 
ANGULAR RESPONSE (Typ) — 0° 


Fax (214) 323-2396 


Types OPL812, OPL813 Series 


Typical Performance Curves 


Normalized Supply Current 
vs. Ambient Temperature 


Propagation Time vs. Amb. Temp. Propagation Time vs. Amb. Temp. 


_ 
Oo 


by Ee(+)~YCC «5 V 
Pulse Amplitude = 0.3 mWicm? 


‘ Pulse Amplitude = 1 mWic 

“Frequency = 10 kHz 

Duty Cycle = 50% 

Light Source: OP130 GaAs 
(X = 935 nm) 


NORMALIZED SUPPLY CURRENT — mA 


| (X = 935 nm) 


Output Load: 10 TTL equivalent circuit tput Load: 10 TTL equivalent circuit 


or 300 Q pull-up resistor 


tp Egl+)- tp E—(-) — PROPAGATION TIME — nA 
tp Eel+): tp Eg(-) — PROPAGATION TIME — ys 


nas 0 0 or 300 © pull-up resistor 
“-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
O 
9) 
8 or 
SO 
OW 
aren 
Switching Test Curves 2H 
° . . . . . ae 
Rise Time & Fall Time vs. Ta Rise Time & Fall Time vs. Ta vs. Output Load 
100 


500 Switching Test Curve for Inverters 


: INPUT 
< 80 < 400 ee oo ne < 3 50% 
2 Veco = 5 V et ig(IN} | Ip = 0 
ws = Frequency = 10 kHz 
= 60 is JOOP Duty Cycle - 50% 
2 = Output Load = Ri pull-up resistor tr, RL = 1 kQ 
5 =e (en ee 
= 40 = 200 See ee 
i POU Tc aiealbelbasleale die tlic! 
a 20 2 100 nS at Bu my | tt LED f= 10 kHz. OC = 50% 
Switching Test Curve for Buffers 
-65 -35 -15 5 25 45 65 85 105 125 -§5 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


LED f= 10 kHz DC = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPTEK tecHNOoLocy, INC. 


oy) 


rT 
Le 
a 
fa 
= 


EMITTER AND 
PHOTOSENSOR MATCHED 
PAIRS 
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Product Bulletin OPS665 
May 1993 


Matched LED and Photosensor Pair 
Types OPS665, OPS666, OPS667 


Features 


e T-1 package style 

e High current transfer ratio 

e Low cost plastic package 

e Three current range selections 


Description 


The OPS665 through OPS667 each 
consist of a gallium arsenide infrared 
emitting diode (OP 165) and an NPN 
silicon phototransistor (OP505) mounted 
in matched plastic T-1 packages. 
Matched pairs are desirable where the 
application is unique and the quantity 
required does not justify assembly 
tooling costs. The units are offered in 
three different sensitivity ranges to give 
the designer more flexibility. If separation 
between the LED and sensor is greater 
than two times the specified Ic(on) 
distance, proper alignment becomes 
critical. It should be remembered that the 
sensor is sensitive to ambient light. 
Although sold as pairs, emitters are 
packaged separately from sensors for 
ease of handling. 
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-165 (4.19) 
.145 (3.68) 


.200 (5.08) 
180 (4.57) "| ee si are 


ANODE 
__ 
.125 (3.18) 


Lcenrecremmmnaeneanmeand 


.115 (2.92) 


.050 (1.27) 


CATHODE 
* 


-500 (12.70) 
MIN 


025 (0.64) 
015 (0.38) 


SQ NOM 


NOTE: DIMENSIONS NOT SHOWN ON OP500 


EMITTER ARE COMMON WITH OP160 


* FOR IDENTIFICATION PURPOSES, 
ANODE LEAD IS .06 (1.52) NOM. 
LONGER THAN CATHODE LEAD 


COLLECTOR DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ............ 0.0.00 cece ees -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


POW ese otek nwwios ecu eudlaeuea saan sik aks awe eases 260°C") 
Input Diode 
Continuous Forward Current ........ 0... ccc eee eee nee nena 50mA 
_ Peak Forward Current (1 ps pulse width, 300 pps) Hume seeeceuoeaaEee Rae 3.0A 
FeVOIse VONAGOs ccoce inc sos ecutied eeu aek Cele aea wea Dees e esa ee dor 2.0V 
Power Dissipation............ 00.0 c cece ee eee ee eee ee 100mw?) 
- Output Photosensor 
_ Collector-Emitter Voltage .... 0... eee ee ee eee ee ene nas 30V 
Emitter-Collector Voltage ...... er ee eee ee ee ne ee eee ee ee 5.0V 
Power DISSIDANON s 65:66 sk oe eee ee aoeee CRESS SORE SER eee 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Max. 20 grams force may be applied 1 to leads when soldering. 
(2) Derate linearly 1.33mW/°C above 25°C. 


Typical Performance Curves 
Percent Changes in Power 
Output vs. time (OP165) 


Test Conditions: 
Ty =25°C 
APo% 


Sa 


Photosensor Spectral Response 
vs. GaAIAS aT GaAs 
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RELATIVE RESPONSE OR EMISSION — % 


100 1K 10 K 100 K 600 700 800 900 1000 1100 
A— WAVELENGTH — Nanometers 
t ~ TIME — Hours Test Conditions (LED): 


Ta = Ty = 25°C; ig = 100 mA, DC = 0.1%, PW = 100 us 
Peak Wavelength -Ap: (A) XSTR — 850+ 30 am 
(B) LED GaAlAs ~890 + 20 nm 
(C) LED GaAs ~ 930+ 159m 
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Types OPS665, OPS666, OPS667 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Input Diode 


ve [Foward Volage Vk 


Output Photosensor 
ViBR)cEO | Collector-Emitter Breakdown Voltage 30 lc = 100p2A 


V(BR)ECO | Emitter-Collector Breakdown Voltage a a ae ae le = 100pA 
IcEO Collector Dark Current po ae 100 Vce = 15.0V, Ee=0 


IcC(ON) | On-State Collector Current OPS665 | 0.5 mA Voce = 5.0V, Ir = 20mA 
OPS666 | 1.0 
OPS667 | 5.0 


10.0 mA d = 0.25" lens tip to lens tip 
Typical Performance Curves 


Coupling Characteristics Rise and Fall Time Collector Dark Current 
of OP165 and OP505 i vs. Load Resistance vs. Ambient Temperature 
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Emission (LED) and Response (Sensor) 


Coupled-Relative Output Collector Current Normalized Radiant Intensity Relative Power Output 
; vs. Ambient Temperature vs. Angular Displacement vs. Forward Current (LED) 
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Product Bulletin OPS690 
May 1993 


(SP), OPTEK 


Matched LED and Photosensor Pair 
Types OPS690, OPS691, OPS692, OPS693 


Features 


e Lateral side-looking clear plastic 
package : 

e High current transfer ratio 

e Low cost plastic package 


Description 


The OPS690 through OPS693 each 
consist of a gallium arsenide infrared 
emitting diode (OP 140) and an NPN 
silicon phototransistor (OP550) mounted 
in matched lateral side-looking plastic 
packages. Matched pairs are desirable 
where the application is unique and the 
quantity required does not justify 
assembly tooling costs. If separation 
between the LED and the sensor is 
greater than two times the specified 
Ic(oNn) distance, proper alignment 
becomes critical. It should be 
remembered that the sensor is sensitive 
to ambient light. Although sold as pairs, 
emitters are packaged separately from 
sensors for ease of handling. 


Optek Technology, Inc. 


1215 W. Crosby Road | Carrollton, Texas 75006 


-100 (2.54) 


.067 (1.70) -080 (2.03) 
.057 (1.45) 


.230 (5.84) 


500 (12.70) a 
MIN .220 (5.59) 


CATHODE 


OP140 


.092 (2.34) 

-082 (2.08) 
.180 (4,57) 
.170 (4.32) 


.031 (0.79) 


RADIUS 055 (1.40) 


025 ((0.64) .045 (1.14) 


.015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
EMITTER 


OP550 
NOTE: DIMENSIONS NOT SHOWN ON OPS50 
ARE COMMON WITH 0P140 


©) 
a ae 1270) 


COLLECTOR 


* FOR IDENTIFICATION PURPOSES, aes 


ANODE LEAD IS .06 (1.52) NOM. 
LONGER THAN CATHODE LEAD 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature...............00000 eens -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ROR ese asad ad newt tute secur eens caage em eeiasads 260°C") 
Input Diode | 

Continuous Forward Current ........... 0.0. cece ee ee eee eens 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) .............. CS Oe re —3.0A 
Reverse Vollage’ «25.25.6008 6.4 ounce ed eee eed | edie Rita ani as 2.0V 
Power Dissipation. .......... 0.00 cece eee eee eee eee Rplarae axa Ri nets 100mw?) 
Output Phototransistor 

Collector-Emitter Voltage :..1<. 6.5 oc0 ace ie eb irs eb a ded le eee ARG Meee 30V 
Emitter-Collector Vonage s <n.60 cid cee pe eee tee AAS ee S ahaa ewwn 5.0V 
POWEL DISSIDAION s cc dice nes oat weca eae ose BUMS UR keen eee 100mw®) 
Notes: . 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) Distance from lens tip to lens tip is 0.125 inches (3.18mm). 


(214) 323-2200 Fax (214) 323-2396. 
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Types OPS690, OPS691, OPS692, OPS693 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | TYP | MAX | UNIT TEST CONDITIONS 


Input Diode 


Output Phototransistor 


V(BR)CEO Collector-Emitter Breakdown Voltage Ce ee eee ee Ic = 100HA, Ee = 0 
V(BR)ECO Emitter-Collector Breakdown Voltage a en: ci) an l—e = 100uA, Eo =0 
jogo _ | Dark Current P| [00 nk Vee = 10.0V, Eo = 0 


I rs 


On-State Collector Current OPS690 
OPS691 
OPS692 
OPS693 


Coupled 


IF = 20mA, Ic = 50nA"°) 


VCE(SAT) 
Voce = 10.0V, Ir = 20mA®) 


IC(ON) 


Typical Performance Curves 


Coupling Characteristics Forward Current vs Dark Current vs 
of OP 140 and OP550 Forward Voltage Free Air Temperature 
1.0 50 
& 08 = 40 < 
wd | r 1 
co te Ta = 70°C 7 be 
= [*¥} tal 
© 0.6 <= 30 x 
h- ce ae 
= = 6 a 
& ea Ta = 25°C i/| 
Oo [- c 
w 0.4 = 20 a 
e é th i 
< ig Ta= = -—40°C y} bred 
! Es) 
” - | yy Lan ’ 
0 0 Lu 0.001 
0 0.2 0.4 0.6 0.8 1.0 0 0.8 1.0 1.2 1.4 1.6 
DISTANCE BETWEEN LENS TIPS — inches Ve — FORWARD VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C 
Relative Output Current vs Normalized Collector Current vs Relative Power Output vs 
Free Air Temperature Angular Displacement Forward Current (LED) 
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2 
cc Ss 
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3 « = 
> ° od 
rz) Hes = 150 
i wi 
r—] =! i 
a. wa ud 
5 8 ; oa = 
° a -- A = 
rw) S Test Conditions: w 100 
= a = 895 nm 2 
= 
< < Ig = 100 mA < 
= Test Conditions: = Vce =5V i 50 
Vce =5V 4 Lens to Lens Distance 
Ip = 10 mA £ is 6 inches (152.4 mm) 
0 
-50 -25 0 25 50 7§ 100 —45 —25 -5 05 25 45 0 10 20 30 40 50 
Ta — AMBIENT TEMPERATURE — °C 6 — ANGULAR DISPLACEMENT — Degrees ip — FORWARD CUKRENT — mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPS695 
May 1993 


(GP OPTEK 


Matched LED and Photosensor Pair 
Types OPS695, OPS696, OPS697, OPS698 


Features 


e Lateral side-looking plastic package 
e High current transfer ratio 
e Low cost plastic package 


‘Description 


The OPS695 through OPS698 each 
consist of a gallium arsenide infrared 
emitting diode (OP 145) and an NPN 
silicon phototransistor (OP555) mounted 
in matched lateral side-looking plastic 
packages. Matched pairs are desirable 
where the application is unique and the 
quantity required does not justify 
assembly tooling costs. If separation 
between the LED and the sensor is 
greater than two times the specified 
Ic(oNn) distance, proper alignment 
becomes critical. It should be 
remembered that the sensor is sensitive 
to ambient light. Although sold as pairs, 
emitters are packaged separately from 
sensors for ease of handling. 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


500 (12. ag | 245 (6.223) 
ny : 225 (5.715) 
092 (2.34) 
(082 (2.08) 


105 (2.667) 
095 (2.413) 

100 (2.54) 
NOM 


025 (0.64) 
015 (0.38). 


.180 (4.57) 
170 (4.23) | 


fs 020 (5.08) 


SQ NOM 055 (1.40). 


045 (1.14) 


LED SENSOR . 
(1) CATHODE (1) EMITTER 
(2) ANODE — (2) COLLECTOR 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature.............. 00.0 cece ees -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

ON] oe aes dents Ses hea eee oe Bea w cinta Oe a eae ates e Ee us 260°C") 
Input Diode | 
Continuous Forward Current ......... 0.200. cece eee eens 50mA 
Peak Forward Current (1 us pulse width, 300 pps) .................. ee eee 3.0A 
FROVGISG VONAGO® 22 2024.05 pudre eee eee Reae Re eed Ae eae eae ee 2.0V 
POWErDISSIDAUON ecto behead 624 othe eee oon toes 6 Sea ee oie 100mw?) 


Output Phototransistor 


Collector-Emitter Voltage ........... 0... cece tee eens Satoh 30V 
Emitter-Collector Voltage .... 2.2... 0.0... cee ee eee eee Whanc  ath BEN tis 2 sx don ca 5.0V 
Power Dissipation: csi ni iowexctin davieeasta age S4 thesia le i iennn ce ieee 100mw?) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow eardenag! 
Max. 20 grams force may be applied t to leads when soldering. 

(2) Derate linearly 1.883mW/°C above 25°C. 

(3) Distance from lens tip to lens tip is 0.125 inches (3.18mm). 


Carrollton, Texas 75006 (214) 323-2200 
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Types OPS695, OPS696, OPS697, OPS698 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNIT TEST CONDITIONS 


Input Diode 


Output Phototransistor 


V(BR)CEO Collector-Emitter Breakdown Voltage a Ic = 100pA, Eo = 0 
V(BR)ECO Emitter-Collector Breakdown Voltage Iso [| | |v. le = 100uA, Ee = 0 


Coupled 


IF = 20mA, Ic = 502A) 
Voce = 10.0V, Ir = 20mA”) 


Saturation Voltage 


On-State Collector Current OPS695 

OPS696 
OPS697 
OPS698 


VCE(SAT) 
IC(ON) 


Typical Performance Curves 


Coupling Characteristics Forward Current vs Dark Current vs 
of OP145 and OP555 Forward Voltage Free Air Temperature 


1.0 


IcEg — DARK CURRENT — nA 


RELATIVE OUTPUT CURRENT 
Ip — FORWARD CURRENT — mA 


0 0.2 0.4 0.6 0.8 1.0 0 0.8 1.0 1.2 1.4 1.6 
DISTANCE BETWEEN LENS TIPS — Inches Ve — FORWARD VOLTAGE - V Ta — AMBIENT TEMPERATURE — °C 
Relative Output Current vs Normalized Collector Current vs Relative Power Output vs 
Free Air Temperature Angular Displacement Forward Current (LED) 
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= 3 —|- : 
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w S Test Conditions: i 100 
N 
= = A= 890 nm = 
=< < ip = 100 mA <x 
me Ss a) 
w Test Conditions: rd Vce=5V w 59 
iz rs « 
Vce =5V z Lens to Lens Distance 
= is 6 inches (152.4 mm) 
; 0 
—50 ~25 0 25 50 75 100 —45 —-25 -5 0 5 25 45 0 10 20 30 40 50 
Ta — AMBIENT TEMPERATURE — °C 6 — ANGULAR DISPLACEMENT — Degrees Ip — FORWARD CURRENT — mA 
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; OPTEK 
Optically Coupled Isolators (SP, OPTEK 


Standard 
Optically 
Coupled 
isolators 


Optically coupled isolators, also called optocouplers, are used to isolate one electrical system 
from another in an electronic circuit. They allow direct circuit control with complete electrical 
isolation of input from output. These isolators are considered the best, most cost effective 
devices to eliminate associated differential ground, ground loop and EMI/RFI problems. 


An optically coupled isolator consists of an IRED (infrared emitting diode) connected to the 
input circuit, optically coupled to a silicon photosensor at the output circuit. Both IRED and 
photosensor are housed in a single package with a light-conducting medium between them. 


Optically coupled isolators are used in control and computer networks to isolate electrical 
"spikes" in one part of the circuit from transmission to another part. These isolators are espe- 
cially useful in appliances and manually controlled electronic equipment to guard the operator 
against direct electrical contact with the line voltage. They can also serve as replacements for 
DC transformers or mechanical relays. With twenty years of experience in the design and 
manufacture of optically coupled isolators, Optek is a market leader in high technology and 


specialty couplers. Optek led the industry by obtaining the first VDE approved IR optoisolator. 


The Optek product line is broad and can meet a wide variety of unique applications. The line 
consists of: | 


Standard couplers are available with (1) either phototransistor or photodarlington output, 
(2) current transfer ratios (CTR) as high as 400 percent, and (3) input current as low as 0.5 
mA. 

Specialty couplers available in several styles of hermetic packages, with isolation vol- 
tages up to 50,000 VDC, with guaranteed CTRs up to 700 percent, and with input currents 
as low as 5 mA. | 

¢ High technology couplers with TTL-compatible Photologic™ output, with isolation vol- 
tages up to 15,000 VDC, and with the ultimate in speed - up to 5 MHz - available. 


Optek’s standard optocoupler line features optocouplers especially useful in applications 
requiring high voltage and noise isolation. Among such applications are computer and 
telephone interconnections, and level shifting and interfacing between logic families and low 
input current line receivers. When the application is networking among multiple hardware 
units, optically coupled isolators should be designed in for ground loop elimination and 
electrical protection. : 3 


Optek standard optocouplers contain either a gallium arsenide (GaAs) or gallium aluminum 
arsenide (GaAlAs) IRED as input, and a silicon (Si) phototransistor sensor (NPN type) as 
output. The coupling medium between the IRED and sensor is a high dielectric silicone gel. 
The infrared light emitted from the IRED has a wavelength of 930 nm for the GaAs IRED and 
890 for the GaAlAs IRED. Both are spectrally matched with the photosensor peak spectral 
response, centered at 850 nm, in order to assure optimum DC transfer characteristics. 


The key design parameters of an optically coupled isolator are the current transfer ratio 
(CTR), which is a measure of the output current for a given input current, and the isolation 
voltage, which is the amount of voltage that can be applied between input and output without 
Causing arcing or breakdown. The CTR for Optek’s standard optocouplers range from 2 to 
400 percent. The isolation voltages range as high as 15000 VDC. Specialty couplers and 
custom products have CTRs and isolation voltages that often exceed these ranges. 


Optek’s leadership in optoisolator technology and manufacture began 20 years ago when 
engineers developed the company’s first infrared optoisolator using hermetic devices. Today, 
this product, the OPI120, remains one of the more popular of Otpek’s line of specialty 
couplers. 


The line also offers a wide selection of case types and electrical variations. Isolation vol- 
tages range from 1000 VDC in hermetic TO-5 and TO-72 packages, to 50 KV DC, made 
possible by Optek’s development of an optical waveguide and custom package using 
hermetic discretes. Some of the line’s most cost effective parts are the OPI1264A, B, and 
C types, which offer 10 KV electrical isolation in a popular axial package design. Choices 
of CTRs of 25, 50 or 100 percent are available with phototransistor output. 


Optek Technology, inc. _1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


6-2 


The OPI102, and OPI103 and JEDEC registered 3N and 4N types are hermetically pack- Applications 
aged in TO-5 and TO-72 metal cans. CTRs range from 15 to 100 percent, and the parts 
feature eae output for easy design-in to most circuits. The Hi-Rel and Military 
parts section of this data book contain descriptions of JAN and JANTX versions of many of 
these specialty coupler products. AC Voltage Sensing 
Computer Peripherals 


: ; Current Sensing 
High Technology or Photologic™ Couplers 
. Data Transmission 
Optek’s development of Photologic™ advanced IC photosensors has also led to the design ok 
of high technology couplers with 250 K-Baud TTL capability. They represent four types of | Ground Loop Elimination 
output: buffer totem-pole, buffer open-collector, inverter totem-pole, and inverter open- H Avpii 
collector. If high voltage electrical isolation is required, the OP1125 through OP1I128 are SE APPIaNGes 
photodarlington optocouplers with 15,000 VDC isolation in a hermetic axial-leaded package. |nqustrial Controls 


Instrument I/O Isolation 
Level Shifting 


SURFACE MOUNT 
Line Receivers 

The OP1210, OPI211 optoisolators consist of an LED and a silicon phototransistor mounted .. 

and coupled on a thick film ceramic substrate. These solid-state optocouplers are ideal for Line Voltage Status 

hybrid applications. Optoisolation is rated at 1000 VDC. Four thick film bonding pads make _ 'ndicators 

ieee i connections easy. Device mounting may be achieved using silver or gold filled Logic Interface 

A full line of hermetic chip carriers is also offered which are surface mountable on ceramic plereplecesso! tntehace 


or printed circuit boards. The miniature package saves circuit board area. Many of the Motor or Light Controls 
popular 4N series optoisolators are available in this HCC series of optocouplers shown in 
the surface mount area of this data book. High speed (1megabit/second) TTL versions are Network Isolation 


also available. Polarity Sensing 
Solid State Relays 


Switching Power Supply 
High Speed Very High Voltage Isolator Telephone Ring Detection | 


The OPI1266 features isolation to 16KV DC with a transfer rate to 500 kbits as standard. 
The OP11266 optoisolator consists of a GaAlAs LED coupled with a unique integrated 
circuit detector. Photons are collected in the detector by a photodiode and amplified by a 
high gain linear amplifier that drives a Schottky clamped open collector output transistor. 
The circuit is temperature, current, and voltage compensated. This design produces maxi- 
mum DC and AC current isolation between input and output while providing TTL/LSTTL 
circuit compatibility. Propagation delay times are matched within 500ns over the entire 
temperature range for timing purposes: 


aqat 
SWS 
qie 
Olg 
oon 
020 
OO” 


Telephone Switching 


Custom Optoisolator Capability 


In some critical applications, standard electrical characteristics or package types simply 
will not work. Optek has extensive experience in designing and manufacturing custom 
optoisolators to meet the most demanding application requirements. 


Leadership in Advanced Coupler Research 


Optek has recently patented surface mount optoisolators, OPI210 and OPI211, symbols 
of Optek’s leadership through optoisolator technology. 


Projects currently in progress at Optek include operating speed improvements, increased 
photosensor functionality, input sensitivity enhancements, and innovations in package 
designs. Optek continues to lead the industry in state-of-the-art optically coupled isolators. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPI110 
May 1993 


Optically Coupled Isolators 
Types OPI110, OPI110A, OPI110B, OPI110C, OPI113 


.025 (0.64) ee .550 (13.97) oor INDICATES 


.220 (5.59) 


-_ (2.54) 


.260 (6.60) 
.240 (6.10) 


.060 (1.52) 
.040 (1.02) 


* .500 (12.70) 
NOM 


®™ CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 
a” THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e 10kV electrical isolation Input-to-Output Isolation Voltage... 2.2... cee ee eee + 10kvDC") 

e Phototransistor output Storage Temperature Range............ 2c cece eee eee eens -40°C to +100°C 

e Low cost plastic housing Operating Temperature Range ..............0ccecee cece cence -40°C to +85°C 

e UL Recognized File Number Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
E58730 : ARO eth eat eee eatin et tty ten olactatieceteet adn teg ee foe Bre eae Sith 260°C®) 

. | input Diode 
Description Forward DC Current....... 00. c cc cece cece cece cece ence eee eeeeees 40mA®) 
Reverse DC Voltages sccce heck eas ween tea} ox i oae esd dese wee eed sie 2.0V 

The OPI110 and OPI113 series devices Power Dissipation ..............0c cece cece eee e ee eenn ener enee eens 50mw") 

are optically coupled isolators, each Output Photosensor 

containing an infrared emitting diode and Collector-Emitter Voltage OPWV10 6 gn 224 bce ke eee giana eee ease gees 30V 

an NPN silicon photosensor. The OPN 13 isa toa Seared tee ea ee eaten . 15V 

OPI110 uses a phototransistor and the Emitter-Collector Voltage... . 6.0... .. cece eee eee tenet eee ees 5.0V 

OPI113 uses either a photodarlington or Power Dissipation 223.46.5-sce oka c aaa rede Geunen asc twiseaen shew 100mw' 


vei ; Notes: | 
ta ae pol eee ike ae (1) Measured with input and output leads shorted. Typical input/output capacitance is 0.06pF. 


: ieee, : rs (2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
This series is designed for applications (3) Derate linearly 0.67mA/°C above 25°C. 7 
requiring high voltage isolation between _—_(4) Derate linearly 0.83mW/°C above 25°C. 
input and output. (5) Derate linearly 1.67mW/C above 25°C. 3 
(6) UL recognition is for 3500 VAC, 1 minute only. 


Replaces Schematics 

K8900 series 
(4) a 4 (1) CO a ee te (1) 
gett & (2) BQet—Y =— t-@ (2) 


OP1I110 OP1113 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 __ (214) 323-2200 Fax (214) 323-2396 
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Types OPI110, OPI110A, OPI110B, OPI110C, OPI113 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Input Diode 


So a eRe RAN ARS RSET 
Ve [Forward votage | | 60] zm 
| tn _|Reverse Curent | 100] A Wrez0V 


Output Photosensor 


ViBR)CEO | Collector-Emitter Breakdown Voltage OPI110 30 Ic = 100 pA 
OPI113 15 "eer eaeumar lF=0 


Emitter-Collector Breakdown Voltage ee V__|le = 100 le=100pAIF=0 lr =0 
IceEo ~—| Collector-Emitter Dark Current OPI110 100 | nA |VceE=15V, Ee=0 
OPI113 100 | nA |VceE=10V, Ee=0 

Coupled 


Ic/lr DC Current Transfer Ratio ; If = 10.0 mA, VcE = 5.0 V 
Ir = 10.0 mA, VcE = 5.0 V 
IF = 10.0 mA, VcE = 5.0 V 
lr = 10.0 mA, VcE = 5.0 V 
lr = 5.0 mA, VceE = 2.0 V 


VcE(SAT) |Collector Saturation Voltage OPI110 0.40 l-F = 10.0 mA, Ic = 1.6 mA 
OPI113 1.20 lr = 10.0 mA, Ic = 5.0MA 
ICEO Collector-Emitter Dark Current OP!110 200 nA |Vce = 20.0 V, Ir =0 
OPI113 100 nA |VceE=10.0V, Ir =0 
Viso Isolation Voltage | 10.0 0 100; | [wv kVDC_ |(See Note e1) 


Typical Performance Curves (OPI110 Only) 


Collector Current vs Relative Collector Current vs Diode Forward Current vs 
Collector-Emitter Voltage Diode Forward Current Diode Forward Voltage 


Oe 
AWE 
qe 
Oleg 
pels 
220 
OCW 


iC - RELATIVE COLLECTOR CURRENT 
Ip - FORWARD CURRENT - mA 


iC - COLLECTOR CURRENT - mA 


0 
06 08 1.0 1.2 1.4 16 © 61.8 


5 10 15 20 
VCE - COLLECTOR-EMITTER VOLTAGE - V iF - INPUT DE FORWARD ee at: Ve - FORWARD VOLTAGE - V 
Relative Collector Current vs Relative Collector Dark Current Switching Time 
Ambient Temperature vs Ambient Temperature Test Circuit 


'¢§ ——_ Veo =10V 
ic = 2 mA for 
lp = 10 mA OPI119 
VCE=5 V iC = 1 mA for 
OPI113 


2002 1002 


RELATIVE COLLECTOR CURRENT 
RELATIVE 
COLLECTOR DARK CURRENT 


ty and t¢ for OP1110 are typically 4 ys. 
ty and t¢ for OPI113 are typically 40 ys. 


The input waveform is supplied by a generator 


° 50-25. 20 28 + <§0 75 100 1050-25. ~2«0~~«~O228~«~SSCSSSC«CO with the following characteristics: 2gyT = 502, 
T, - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C ty $15 ns, duty cycle =1%, pulse width = 
100 ys. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. | 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPI120 
May 1993 


Optically Coupled Isolators 
Types OPI120, OPI123 


Features 


e 15kV electrical isolation 
e Phototransistor output (OPI120) or 
photodarlington output (OPI123) 


_@ Hermetically sealed LED and 


photosensor 

e Base contact lead for conventional 
transistor biasing 

e TX-TXV process available 
(see Hi-Rel section) 


Description 


The OPI120 and OPI123 are optically 
coupled isolators, each containing an 
infrared emitting diode and an NPN 
silicon phototransistor (OPI120) or 
photodarlington (OPI123) sealed ina 
high dielectric plastic housing. The LED 
and sensor are in hermetically sealed 
packages. These series are designed for 
applications requiring high voltage 
isolation between input and output over 
a wide range of temperatures. 


Replaces 
K8920 series 


Optek Technology, Inc. 


1215 W. Crosby Road 


.900 (22.86) * .100 (2.54) 
NOM 


* .050 (1.27) 


.400 (10.16) 
NOM 


.155 cage 


.320 (8.13) 
.300 (7.62) 


| | .100 (2.54) * 
.320 (8.13) = 0.20 | 
.300 (7.62) .700 (17.78) 


.OSO (1.27) * 


.022 (0.56) 
.012 (0.30) 


NOM 
* THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE ONLY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage .... 0.2... cee eee ee ees + 15kvDC") 
Storage Temperature Range ........... 000 ccc eee eee eee -55°C to +125°C 
Operating Temperature Range ............ 0c cece eee eens -55°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
INO ison eo vas hmnct at cls as ae nega tare te eects dele tle tices 260°C) 
Input Diode 
Folwaid DC CUnOnt: c2< ncceautaeeiees ove etwas boo tuekae ates 150mA) 
Heverse DC Cunentz ie. sn Kata Rae t es wo oases Gee we at aden 3.0V 
Power DISSIDANON 2 i655 64s we Cae a eesion Oe ones eeeiaaennes 200mw™) 
Output Photosensor 
Collector-Emitter Voltage (OPI120) ... 0.0... . cee ee cee eee eee teens 25V 
(OPIN 2S) otc RSs anomie ak wiied Wehes sa gaan ey 20V 
Emitter-Collector Voltage .... 0... 0. ccc cee teen nee eens 5.0V 
Collector-Base Voltage (OPI120)....... 0... cc ccc ce eee eee neee 25V 
Power Dissipation................ Dinan pues wuts Syl Oa peed 250mW) 
Notes: 


(1) Measured with input and output leads shorted in air with a max. relative humidity of 50%. If 
suitably encapsulated or oil immersed, the isolation voltage is increased to 25kV minimum. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 2.0mA/°C above 25°C. 

(4) Derate linearly 2.67mW/°C above 25°C. 

(5) Derate linearly 3.33mW/°C above 25°C. 


Schematics 
Weg te pee te ee nae 7 Fe eae ee | 
(1) © (3) GQ) e4 |e (3) 
| % ge be) | to 0 (4) 
(2) | -® (5) (2) e _@ (s) 
ee ee en gene pa ge - LS eS ee | 
OP1120 OPTI123 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 . 


Types OPI120, OPI123 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[MIN | TYP | MAX | UNITS | TEST CONDITIONS 


SYMBOL PARAMETER 


Input Diode 


Forward Voltage 


Reverse Current 


Output Photosensor 


OPI120 
OPI123 


OPI120 
OPI123 


IF = 30.0mMA 
IF = 10.0mA 


V(BR)CcEO | Collector-Emitter Breakdown Voltage OPI120 | 25 Ic= 1.00mA 
OPI123 | 20 Ic = 1.00mMA 
V(BR)ECO | Emitter-Collector Breakdown Voltage a Sane De le = 100nA 
V(BR)CBO _| Collector-Base Breakdown Voltage OPI120 a es ee Ic = 1.00HA 
Iceo —_{ Collector-Emitter Dark Current | ff 100, | nA] Vc = 10.0V 
Coupled 
Ic/lF DC Current Transfer Ratio OPI120 70 % IF = 10.0mA, Vce = 5.0V 
OPI123 5D % lr = 10.0mA, VceE = 2.0V 
VCE(SAT) _| Saturation Voltage OPI120 0.50 |V l—- = 30mA, Ic = 1.00mA 
OPI123 1.20 V lr = 5.0mA, Ic =1.00mMA 
Viso __| Isolation Voltage — 15.0 | | (See Note 1) 
tr Output Rise Time OPI120 2.0 us See Test Circuit 
OPI123 40 Us See Test Circuit 
tf Output Fall Time OPI120 2.0 us See Test Circuit 
OPI123 40 Us See Test Circuit 


Typical Performance Curves (OP1120 Only) 


Collector Current vs. 
Collector-Emitter Voltage 


MAXIMUM POWER 
DISSIPATION 
a | 


Ic — COLLECTOR CURRENT — mA 
a 


Vce — COLLECTOR VOLTAGE - V 


Normalized Dark Current vs. 
Ambient Temperature 


Iceg — NORMALIZED DARK CURRENT 


5 25 45 65 85 160 
Ta — AMBIENT TEMPERATURE - °C 


Collector Current vs. 
Diode Forward Current 


4 

E 

| 
i 
4 
ee) 
« 
« 
= 
Qo 
ics 
So 
= 
Q 
ui 
wd 
ood) 
to] 
oo 
2 

Ig — DIODE FORWARD CURRENT - mA 
Switching Time vs. Collector Current 

Ey 

; Ht tO eel 
= 

: Dimes 
oi 
= 

2 

= Ry = 4722 

”n 

! 


Ic — COLLECTOR CURRENT - mA 


Ic — RELATIVE COLLECTOR CURRENT 


Relative Collector Current vs. 
Temperature 


Ta — AMBIENT TEMPERATURE — °C 


Test Circuit 


ip =10 mA Vec=10V 


200 $2 RL 


The input waveform is supplied by a generator 
with the following characteristics: Zgyy = 500, 
tr = 15 ns. Duty cycle = 1%, pulse 

width = 100 ps. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carrollton, Texas 75006 
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Product Bulletin OPI125 
May 1993 


(SP.OPTEK © 


Photologic™ Optically Coupled Isolators 
Types OPI125, OPI126, OPI127, OPI128 


Features 


Four output options 

15kV input-to-output isolation voltage 
Direct TTL/STTL interface 

High noise immunity 

Data rates to 250 kBaud 
Hermetically sealed 

TX-TXV process available 

(see Hi-Rel section) 


Description 


The OP1I125, OPI126, OPI127, and 
OP1!128 each contain a gallium arsenide 
infrared emitting diode coupled to a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, and a Schmitt trigger on a 
single silicon chip. The devices feature 
TTL/LSTTL compatible logic level output 
which can drive up to 8 TTL loads 
directly without additional circuitry. Also 
featured are medium speed data rates to 
250 kBaud with typical rise and fall times 
of 25 nsec. Both the infrared emitting 
diode and the Photologic™ sensor are in 
hermetically sealed packages for 
maximum long term stability and are 
mounted in a high dielectric plastic 
housing. 


Optek Technology, Inc. 


1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 


.800 (20.32) 
.700 (17.78) 


.800 (22.86) 
NOM 


a 

.320 (8.13) 

—————— . 100 
.300 (7.62) 

i el 


.400 (10.16) 
NOM 


=A 


.320 (8.13) 3516758) 

—_— .022 (0. 

.300 (7.62) @ —————— NO 
.012 (0.30) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ... 1.0.2.0... . ec eee eee eee eee +15kvDC") 
Supply Voltage, Vcc (not to exceed 3 SEC.). 0.0... ee ee eee +10.0V 
Storage Temperature Range ........... 0. cece cece eee e eee -55°C to +100°C 
Operating Temperature Range ..............cce eee ee eee eees -55°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


PON aca. o2ss tet ow vata abelian he eamscesd Sere @ ee lea en Aine 240°C 
Input Diode Power Dissipation... ........ 0... cece eee eee eee eee 200mw®) 
Output Photologic Power Dissipation... ............ 00. cece ee eee eee 120mw) 


Duration of Output Short to Vcc or Ground (OPI125, OPI127) ........... 1.00 sec 
Duration of Output Short to Vcc (OPI126, OPI128).................08. 1.00 sec. 
Voltage at Output Lead (OPI126, OPI128) ........ cece ee eee 35V 
Input Diode 

Forward 0:C; Cunenvss cot cavenatet stews eersmeawe sedation seins a tatethg 25mA 
Reverse D.C. Voltage. ...... 0.0... 0 cece eee eee eee bogus Gn ann Caackeatee 2.0V 


Notes: 

(1) Measured with input and output leads shorted. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33mMW/°C above 25°C. 


_ (4) Derate linearly 3.40mW/°C above 90°C. 


Schematics 


OPI125 (Totem-Pole Output) Buffer OPI127 (Totem-Pole Output) Inverter 


Fax (214) 323-2396 
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Types OPI125, OPI126, OPI127, OPI128 


Electrical Characteristics (-40°C to +85°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | TYP | MAX | UNITS | TEST CONDITIONS 
Diode Input 
Ve [ForwardVoltage TOV te = 10.0mA, Ta = 25°C 


le(+ LED Positive-Going Threshold Current ee a eee Voc = 5.0V, Ta = 25°C 
incre) _[ Hysteresis Ratio eae a ae (a 


Photologic™Output 
Operating Supply Voltage 


Supply Current }20. [mA | Voc = 5.5V, Il-F =O or 7.5mA 


OP1I125 etal Totem-Pole) 


Low Level Output Voltage 0 ae Veo = 4. BV, lo = 13.0mA, 
c= 
High Level Output Voltage 2.4 Vcc = 4.5V, lon = -800nA, 
l-F =7.5mA 
Short Circuit Output Current -20 -120 mA Voc = 5.5V, Ilr = 7.5mA, 
Output = GND 
OPI126 (Buffer, Open-Collector) 
salsa a od a 
neat I al 


Voc = 4.5V, lot = 13.0mA, 
l-F=OmA 

Vcc = 4.5V, Von = 30V, 
IF = 7.5mA 


OPI127 slice Totem-Pole) | | 
Low Level Output Voltage Voc = 4.5V, lot = 13.0mA, 
IF = 7.5mA 
VoOH High Level Output Voltage Voc = 4.5V, lon = -800n1A, 
lr =OmA 


Short Current Output Current -120 Vcc = 5.5V, IF = OmA, 
Output = GND 
OP1128 (Inverter, Open-Collector) 


OPI125, OPI127 


Output Rise Time, Output Fall Time a re ae 


| Propagation Delay, Low-High, High-Low = | =|} 5—s|Ssdt pss 


OPI126, OPI128 


Output Rise Time, Output Fall Time 
Propagation Delay, Low-High, High-Low ee CS eae ae 


Vcc = 4.5V lot = 13.0mA, 
l-=7.5mA 
Vcc = 4.5V, Von = 30V, 
lp =OmA 


Vcc = 5V, Ta = 25°C, 
l- = O or 10mA, f = 10KHz, 
D.C. = 50%, RL = 8TTL Loads 


tPLH, tPHL 


Voc = 5V, Ta = 25°C, 
l- = 0 or 10mA, f = 10KHz, 
D.C. = 50%, Rt = 360 Q 


tPLH, tPHL 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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ISOLATORS 


Types OPI125, OPI126, OPI127, OPI128 


Typical Performance Curves 


VOL, VOH-OUTPUT VOLTAGE-V  V 


OP1125, OPI127 


Output Voltage vs. | Short Circuit Output Current vs. 
Ambient Temperature - Ambient Temperature 


Vcc = 5.25 V 
Output Voltage =0 V 


Vcc = 4.75 V 
Output Current: 
Low, 12.8 mA 
High, -800 pA 


lOS-SHORT CIRCUIT QUTPUT CURRENT-mA 


0 
-55 -35 -15 5 25 45 65 85 105 125 —55 -35 —15 5 2 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE- °C 
OPI126, OP1128 
Output Current (High) vs Rise Time and Fall time vs 
Ambient Temperature Ambient Temperature 


loH-OUTPUT CURRENT-pA 


0.1 


ICCL ICCH-NORMALIZED SUPPLY CURRENT 


Voc=5 V 
Output Load: 360 ohm pullup resistor 


CAE 
ae 2a cee Fa ec 
aac ee BEE a 


Vcc =4.75 V 
Vou. = 30 V 
Output Unloaded 


tr, t-SWITCHING TIME~ns 


—55 35 -15 5 25 45 65 85 105 125 vee -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE °C 
OP1125, OP1126 | | OP1127, OP1128 
Normalized Supply Current vs Normalized Supply Current vs 
Ambient Temperature Ambient Temperature 


Voc =5.25 V 
Output Unloaded 


Voc =5.25 V 
Output Unloaded 


ICCL, ICCH-NORMALIZED SUPPLY CURRENT 
o 
fo7) 


0.2 


Normalized to Ta = 25°C 


Normalized to Ta = 25°C ‘ 


0 
—55 -—35 —15 5 25 45 65 85 105 125 —~55 -35 -—15 5 25 45 65 85 105 125 


TA-AMBIENT TEMPERATURE- °C . TA-AMBIENT TEMPERATURE- °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPI125, OPI126, OPI127, OPI128 (SP), OPTEK 


Typical Performance Curves 


Trigger Current vs Propagation Time vs Data Rate vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


Vec=5 V 

Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 

Pulse Amplitude: 10 mA 500 
Duty Cycle: 50% 


300 


DATA RATE-kHz 


IF = 10 mA, VCC =5 V 
Input Signal: 50% duty cycle 
200 + Output Signal: 
Low, 0.4 V max 
High, 2.4 min 
Output Load: 12.8 mA Low;-800 yA High 


ITLH. ITHL-TRIGGER CURRENT-mA 
N 


Output Signal: 

Low, 0.4 V max 
High, 2.4 V min 
Output Unloaded 


tPLH, tPHL-PROPAGATION TIME- #S 


0 
-§5 -35 -15 5 25 45 65 85 105 125 


0 100 
565 —35 — 45 65 85 105 125 _66 36 — 
Ta-AMBIENT TEMPERATURE-°C 55 -35 -15 5 2 55 -35 -15 5 25 45 65 85 105 125 


TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE- °C 
Switching Test Curve for Inverters 
INPUT 
IF{IN) 
tPLH 
OUTPUT 
Vo 
LED: f= 1kHz, D.C. = 50% 
Switching Test Curve for Buffers | 
Ow 
INPUT S05 
OLg 
“=D 
IF(IN) IF=0 me se) 
tPLH OF 
VoL 
QUTPuT ss PHS SSL e 14V 
Vo 
oe VOH 
44 
LED: f=kHz, D.C. =50% 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (21 4) 323-2200 | Fax (214) 323-2396 
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a oe PA oprek 
Product Bulletin OPI1264 | . 7 : ® | 


May 1993 


Optically Coupled Isolators 
Types OPI1264, OPI1264A, OPI1264B, OPI1264C_ 


.550 (13.97 
.025 (0.64) ie is ie WHITE DOT .230 (5.84) 
.015 (0.38) PIN 1 .220 (5.59) 
| (4) (1) 
=, 


7, 


.045 (1.14) .245 (6.22) 


Y mee | 
y conan 
(3) ; (2) 
x 
Bee (12.7) 
.0O5S (1.40) MIN .255 (6.48) 
———————— NOM *x g ——_—_——— 


.100 (2.54) 
MIN 


ax THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE 
*% CATHODE LEAD. OTHER LEADS ARE .O60 (1.52) NOM LONGER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e 10kV electrical rating Input-to-Output Isolation Voltage ........... 00. ce eee eee + 10.0kvDC) 
e High current transfer ratio Storage Temperature Range ............ 0.0 c cece eee eens -40°C to +100°C 
e Low cost plastic module 6) Operating Temperature Range ..............00c cece eee eeues -40°C to +85°C 
e UL recognized File NO. E58730! Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

OM as cehueenetat det ea wea strat nsiee cd ead Sati dcleweswntad soit 260°C?) 
— Input Diode 

Description Forward DC Current...........0cce cece cece e eset eee teteeneeenaes 4oma®) 
The OPI1264 series are optically Reverse be Voltage sedated Somsaralle shade eatin Wa Sek Sota arta a, Mae wt eee aa ae 
coupled isolators, each consisting of an POWER DISSIDANON « cuci cau tle Wed ie eee ea eyee ean tee twhee Geena SOmW 
infrared emitting diode coupled to an Output Photosensor ; 

NPN silicon phototransistor and sealed Collector-Emitter Voltage ace kee PRE REE Ee aS Ww Pe eR RO Ew 30V 
in a precast opaque housing. The Emitter-Collector Voltage ERG SARE EE OG PRES SING SES be ee ee 5.0V 
isolators are designed for applications POW6r DISSiDAllOncinweicns ce hac ee tater Se eee ee ate tua 100mw' 


at ; F : Notes: 
requiring high voltage isolation between ae ae : 
input and output. (1) Measured with input and output leads shorted. Typical input/output capacitance is 0.06pf. 


(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.67mA/C above 25°C. 


Replaces (4) Derate linearly 0.88mW/C above 25°C. 
(5) Derate linearly 1.66mW/°C above 25°C. 
K8900 series (6) UL recognition is for 3500 VAC, 1 minute only. 
Schematic 
(4)e7— > 1g 14) 
| | 
Pita 
(3) OS ee (2) 
OP11264 
‘Optek Technology, Inc. | 1215W.Crosby Road _ Carrollton, Texas 75006 . (214) 323-2200 _—- Fax (214) 323-2396 _ 
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Types OPI1264, OPI1264A, OPI1264B, OPI1264C 


Electrical Characteristics (Ta = 25°C unless otherwise noted 


SYMBOL PARAMETER 


VR=2.0V 


V 
rae 
0) | |v gx 100 


Emitter-Collector Breakdown Voltage te ee le = 100 
Collector-Emitter Dark Current bak, aioe cect VceE=15V, Ee=0 


l- = 10.0 mA, VceE = 5.0 V 


DC Current Transfer Ratio 


OPI1264B 
OP11264C 


Viso Isolation Voltage ire kVDC | (See Note 1 
Collector-Saturation Voltage Lt aa we l-F = 10.0 mA, Ic = 1.6 mA 
Collector-Emitter Dark Current ae 200; nA_ |iF=0, VcE=20V 


Typical Performance Curves 


Collector Current vs Relative Collector Current vs Relative Collector Current vs 
Collector-Emitter Voltage Diode Forward Current Ambient Temperature 

_opiiz6a¢_ = Se 

i=3 = = 
g 10 : E 
3 = : 
: hm : : 
"EY = ° 
: S : 
o a 2 
i) mae} 

me, 2 = 


0.0011. - 7 = 50 -25 O 25 50 975 100 
Diode Forward Current Collector Dark Current Switching Time 
vs Diode Forward Voltage vs Ambient Temperature Test Circuit 


Vec=10V 
Ip =2 mA 


1002 
ton=4ys TYP 
toff = 3yus TYP 


if - FORWARD CURRENT - mA 
RELATIVE 
COLLECTOR DARK CURRENT 


The input waveform is supplied by a generator with the 


1073 following characteristics: Z2QUT = 50, tr < 15 ns, 
06 O8 10 12 14 «+16 18 -60 -25 O 25 50 75 100 duty cycle = 1%, pulse width = 100 ys. 
Ve - FORWARD VOLTAGE - V TA - AMBIENT TEMPERATURE - °C 
Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPI1266 
May 1993 


(S), OPTEK 


High Speed, Very High Voltage Isolator 
Type OPI1266 


Features: 


TTL compatible output 

16kV Isolation 

500 kbits/s transfer rate 
Creepage path: 0.970" 

Air path: 0.970" 

tPHL-tPpLH < 500ns 

UL recognized File No. £58730) 


es Description 


The OP11266 consists of a GaAlAs LED 
coupled with a unique integrated circuit 
detector. Photons are collected in the 
detector by a photodiode and amplified 
by a high gain linear amplifier that drives 
a Schottky clamped open collector 
output transistor. The circuit is 
temperature, current, and 

voltage compensated. This design 
produces maximum DC and AC current 
isolation between input and output while 
providing TTL/LSTTL circuit 
compatibility. Propagation delay times 
are matched within 500ns over the 
entire oo range for timing 
purposes! 


1. 1.110(28. 19) 19) .030( . 76) 2, . 260(6.60) 
| 1.090(27. 1.090(27.69) | .020( . 51). “| | | .240(6.10) 


oe | .360(9.14) 
.016(.41) 
| | SYMBOL IZATION a 
| .990(25.15) | -134(3.40) 
.045(1.14) -970(24.64) "110(2.79) 
.035(.83) 
.035(.89) 
ee .110(2.79) 
.160( 4.08) | -025(.64) "090(2.29) 
.140(3.58) 
PIN 1 Veg 
PIN 2 OUTPUT 
.080(2.03) PIN 3 GND 
.070(1.78) .020(.51) PIN 4 ANODE 


310(7.87) 


so TYP | ; 
.110(2.79) .290(7.37) 
.090(2.29) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


PIN S CATHODE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage .............. ee ee ree 16kvDC9)4) 
Operating Temperature Range.............. 0c cece cece eee e eee eee 0 to + 70°C 
Storage Temperature Range ........... 00. cece eee eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HON sche cle dts et tiene Ges caehetes acco ties tne Oi eames tates atts ante ee a elo 260°C") 
Input Diode 

Forwald.DG Cunent vous sccued ceteudes bed coke ee ddaswaes wehseeunes 50 mA 
Reverse: Voltages. 1.0 a-creeu tet cecawtrat coat eae nee eae ey ee eres Ses 2.0V 
Peak Forward Current (1 ps pulse width, 300 pps) .................-.008- 3.0A 
Power DISSIDAlION sas v-acee aoe ws kee wa tents Pease wa cae a oes 100mW 
Output IC | 

Maximum Supply Voltage: .. 6.6.0. s0csaae eee ee cia wee a ieewecee seus 7.0V 
Power Dissipation.............0 00. ce eee eee Mee MEGe Obes eas 100mW 
Notes: . 


(1) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 
(2) ATp = tpHi-tPLH. 

(3) Measured with input and output leads shorted. Typical input/output capacitance is 0.05pF. 
(4) UL recognition is for 5833 VAC, for 1 minute. 


50% INPUT 


Veen a OtuF 
MOURN estate I tee NC re AN cle ia 
50% OUTPUT 
=e Ven = 5:0 V; Rp = 2109; R, = 17500; Vo, = 5.0V | ra aoa 
FIG. 1 |  FIG.2 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPI1266 


Electrical Characteristics (Ta = 0°C to +70°C unless otherwise noted) | 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS | TEST CONDITIONS 
Input Diode 
Vr___| Forward Voltage pT Vt = 20maA 
IR Reverse Current | |i 100——sdf pA Ts = 2.0V 


Output Ic (Vcc = 4.75V to 5.25V) 


lccH_ _|HighLevel SupplyCurrent | 
IccL 


Coupled (Vcc = 5.0V) 


Cio Coupling Capacitance a 
tPLH Propagation Delay to Low Output Level = 
tPHL Propagation Delay to High Output Level Dees 


| | 100, {pA ss =0, Vout =5.5V 
(06 |V | Ip=13.5mA, lo. = 2.6mA 
IF =0 
IF = 13.5mA 


(2.0 |pFo | Input & Output Leads Shorted 


See Fig. 1&2 


ins 
ins 


1.0 LA @ 7kV RMS 
Input & Output Leads Shorted 


ATP®) | Difference in Propagation Delays 


liso Isolation Leakage 


TYPICAL PERFORMANCE CURVES 


Dat 
fyezoc | 
[we] 1 
2) <0 SG a ees ee ee atat 
: = Co | ae ae Sits 
“Oo = 3 a Oke 
> ae — ae Fea 
z SOD 


. (acs ee 
BRRREL..... ee eee 


12345 6 7 8 9 1011 0 10 20 30 40 50 60 70 a ay 70 
| I, (mA) Ta- (°C) A 
PROPAGATION DELAY 
vs. TEMP 


a 


PROP DELAY (ns) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP!I150 
May 1993 


Optically Coupled Isolators 
Types OPI150, OPI153 


Features 


e 50kV electrical isolation 

e Phototransistor output (OPI150) or 
photodarlington output (OP!153) 

e Hermetically sealed LED and 
photosensor | 

e Base contact lead for conventional 
transistor biasing 

e TX-TXV process available 
(see Hi-Rel section) 


Description 


The OPI150 and OPI153 each contain 
an infrared emitting diode and an NPN 
silicon phototransistor (OPI150) or 
photodarlington (OPI153) optically 
coupled by means of a light pipe and 
mounted in a high dielectric plastic 
housing. The LED and sensor are in 
hermetically sealed packages. These 
series are designed for applications 
requiring very high isolation between 
input and output. 


Optek Technology, Inc. 


RERDICATES LED 
CATES. Ce) .020 (0.51) 


.015 (0.38) 


.100 (2.54) 


.320 (8.13) 
.300 (7.62) 


(>), OPTEK 


WHITE DOT INDICATES 
POSITIVE LEADS 


.050 (1.27) 


.100 (2.54) 


3.17 (80.52) .050 (1.27) 
3.15 (80.01) : 


1215 W. Crosby Road 


x 400, (10. 16) 


™% CATHODE LEAD. OTHER LEADS ARE .O60 (1.52) NOM LONGER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


ue THIS DIMENSION 1S CONTROLLED AT THE HOUSING SURFACE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ....... 0.0... ccc ee eee + 50kvbC") 
Storage Temperature Range ........... 0. ccc cece eee eee -40°C to +85°C 
Operating Temperature Range ..............c ccc e cece e ee nes -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iON]... 2... eee cece eee eeees cree Each SA cence aah eiaes wee 260°C) 
Input Diode | 
Continuous Forward Current ................ tian ioe Baa ars aaens eatiee bee net 50mA 
Reverse Voltage.......... Sa gual teat w ch D retrace aoate adhe gol Weed ati ads Seat lecana oie 3.0V 
Power DISSIPAUION . 6 oii fiwae Ris ewe shee aed does hee bide paseo 200mw®) 
Output Photosensor 
Collector-Emitter Voltage OPI150 ..... kee ee eee eee eee 30V 
OPITG3: 4 ci oxigen net bas oo Ree ea eae. 15.0V 
Emitter-Collector Voltage OPI150 0.0... . cece ccc cece ee eee 5.0V 
| OPIS Sato snag tte er oy ee ee eS 5.0V 
Collector-Base Voltage OPI150.. 6... ccc ce ene eee ne eeee 30V 
OPI SS shi cette telat GO a te Prat eee oe aad Be 20V 
Power Dissipation OPI150 ... 1... . ee eee tee 250mw4) 
OPI169 cis wachcadcueuboumdaeaentdarnaeces 250mw™) 
Notes: 


(1) Measured with input and output leads shorted. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 3.33mW/°C above 25°C. 

(4) Derate linearly 4.17mW/°C above 25°C. 


Schematics 
cha oe +-@ (3) Ghee og = +-@ (3) 
| l l 
| 17 | (4) | ~T es) 
(2) (5) (2) a 4 (S) 
OP1150 OP1153 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPI150, OPI153 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Input Diode 
Forward Voltage OPI150 1.60 
OPI153 1.60 
Sane AS 


Output Photosensor 


ViBR)CEO ‘| Collector-Emitter Breakdown Voltage OPI150| 30 V Ic = 1.00mA 
OPI153 | 15 V Ic = 1.00mA 


ViBryeco | Emitter-Collector Breakdown Voltage OPI150 ie ee oe ee lr = 100HA 
ViBrycso | Collector-Base Breakdown Voltage OPI150 ¥ Ic = 100A 
OPI153 50 Ic = 100uA 
ICEO Collector-Emitter Dark Current OPI150 100 Voce = 10.0V 
OPI153 500 Voce = 10.0V 
cso _| Collector-Base Dark Current OPI150 |_| Vcp = 10.0V 
Coupled 
Ic/IF DC Current Transfer Ratio OP1150 lr = 10mMA, VceE = 5.0V 
OPI153 l- = 20mA, VceE = 5.0V 
Ica(on) | On-State Photodiode Current OPI150 <5 Gon en Ip = 20MA, Vcp = 5.0V 
VcE(SAT) _| Saturation Voltage OPI150 0.50 |V IF = 16.0mA, Ic = 1.0mMA 
OPI153 1.20 V l-F = 30.0mA, Ic = 2.0mMA 
Typical Performance Curves (OP1150 Only) 
Collector Current vs. Collector Current vs. Relative Collector Current vs. 
Collector-Emitter Voltage Diode Forward Current Temperature 
30 1.2 
< z 
e E 3 
: J : 
: : x 
S) « 
Ee , @ 
=_ ! 
0 5 10 15 20 25 30 
Vce — COLLECTOR VOLTAGE - V tp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE - °C 
Normalized Dark Current vs. 
; Ambient Temperature Switching Time vs. Collector Current Test Circuit 
" ip = 10 mA Vcc =10V 
peer 
a a 
200 92 RL 


a RL = 4792 B = = 


Ice — NORMALIZED DARK CURRENT 
tr, tf,— SWITCHING TIME — ps 


The input waveform is supplied by a generator 


5 25 45 65 85 100 tp = 15 ns. Duty cycle = 1%, pulse 
Ta — AMBIENT TEMPERATURE — °C Ic — COLLECTOR CURRENT — mA width ~ 100 4 . 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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OPTICALLY 
COUPLED 


with the following characteristics: Zgyy = 50Q, 


ISOLATORS 


Product Bulletin OPI7002 
May 1993 


Optically Coupled Isolators 
Types OPI7002, OPI7010 


Features 


6kV electrical isolation 

Low cost plastic housing 

UL recognized File No. £58730“) 
Phototransistor output — 


Description 


The OPI7002 and OPI7010 each 
consist of an infrared emitting diode 
coupled to an NPN silicon 
phototransistor. The LED and sensor are 
encased in a black, low-cost plastic 
housing. Pin spacing is compatible with 
standard dual-in-line packages. 


Typical Performance Curves 


| .410 (10.41) 


= ( =a) | 


I [Pe 2k Soe : 
.260 (6.60) (UG "i (4) 
Fea eae iD) 
.240 (6.10) (,) leas ee 


45° CHAM 


.360 (9.14) 
.340 (8.64) 


.O15 (0.38) 


| .310 (7.87) as | .110 (2.79) 
.290 (7.37) : 


.090 (2.29) 


ain .025 (0.64) 
* .300 (7.62) okie nica 
MIN NOM - | | SQ NOM 


x THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE 
* CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ............ Tica iah- eat dubai BU Aves + 6kvoc™ 
Operating and Storage Temperature Range ..................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ON sent sptanuiaes dae iate hare de ea ed ee aera enn aoa oe nee 260°C?) 
Input Diode | 

EbOnWwald DC CUneNt sw 5<. toon vae nue iat ee Soiee eee een niss we 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ............ 0.02 eee eee 3.0A 
AGVeIse VOlage 6243 ieison so eewiiw cecdoey pans idence eats eee ened 2.0V 
Power Dissipation. 23.4 te eee ee eae een weal es 100mw®) 
Output Phototransistor 

Collector-Emitter Voltage ........ 0. cece cece eee eee ee eee SOV 
Emitter-Collector Voltage ......... 0... c cece eee eee eens dead ty edie aca 5.0V 
Power Dissipation. ..... Pa ele ihas set cnc anipee rad ic dnt GA Sacto 100mw®) 
Notes: . . 


(1) Measured with input leads and output leads shorted. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.66mW/°C above 25°C. 

(4) UL recognition is for 3500 VAC, 1 minute only. 


Collector Current vs Collector Current vs Collector Current vs 
ang Diode Forward Current Collector-Emitter Voltage Collector-Emitter Voltage 
100 
lF= 4mA 
72 = r 
a a ra 0PI7320, OPI7340 
S s = 
5 S S 
a 0Pi7002 ---- = 
oPi7010 —— - 
01 -" 10 100 o 1.0 10 100 0.1 1.0 10 100 
if — DIODE FORWARD CURRENT - mA VCE - COLLECTOR-EMITTER VOLTAGE - V VCE- COLLECTOR-EMITTER VOLTAGE - V 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 - Fax (214) 323-2396 
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Types OPI7002, OPI7010 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve [Forward Votage Sidr Sd dO |e TO 
in [Reverse Curent ————S—S—~i SSS ~~ 100 [WA | Vine 20 


Output Phototransistor 


Vier)ceo | Collector-Emitter Breakdown Voltage /300 | | |v | Ic=100pA, IF =0 
VBR)ECO __| Emitter-Collector Breakdown Voltage (50 | | {v_ | te=100pA, IF =0 
IcEo —_—| Collector Dark Current ee ee Voce = 10.0V, Ir = 0 


Coupled 


Ic/lF DC Current Transfer Ratio OPI7002 20 
OP!7010 100 


VcE Collector-Emitter Saturation Voltage 


% le = 10.0mA, Vce = 5.0V 
% le = 10.0mA, Vce = 5.0V 


0.40 Ir = 10.0mA, Ic = 0.50mA 


Vi [woe [20 Note 1 
ie 


ton Turn-On Time Us Voce = 10.0V, Ic = 10.0mA, 
Ri = 1002 


TES) Voce = 10.0V, Ic = 10.0mA, 
Ri = 100Q 


Vio= 0, f= Wiz 


toff Turn-Off Time 


Cio Capacitance Input-to-Output 


Typical Performance Curves 


Relatiye Collector Current vs Normalized Collector Current vs Diode Forward Current vs 
Ambient Temperature Ambient Temperature Diode Forward Voltage 
0P17320, OPI7340 iene 
VCE=5 V a 
normalized to 
ts = IF=mA, TA=25 °C < ann Se 
ae Fa 7 nea 
= 8 10} > ae > Y 
O 
x s Cat ty a oe ae a 
5 Be oe S ete Lae. 
ene oS ae 
_ Q peat 
Vana ee 
oO <x a’O 
: ee oe oe ee z SOB 
= 5 10 — een] = ae ee 
& a es rs ae ae 7 ee 
= le a 
ae a ee 
—_—. 
re oo a Pry) ea 
-50 -25 0 25 50 75 100 ~55--35 -15 5 25 45 65 85 105 0 O02 O04 O86 O8 $10 #12 «14 
TA - AMBIENT TEMPERATURE - °C TA~ AMBIENT TEMPERATURE - °C VF - DIODE FORWARD VOLTAGE - V 
* \ e e 
Collector Dark Current vs Collector Current vs Switching Speed vs 
Normalized Switching Speed Load Resistance 
00 1000 
0PI7320, OPI7340 7 
Voc =10 V, Ic=10 mA 4 
r PW=1 ms, 10% DS. u 
4 td 
= RL= 100 normalized to ra 
re = 
& = 
=> <= 
2 = 
= E 
= = 0P17320, OPI7340 
o 3 Vcc =10 V, ic=1 mA 
; s Pw=1 ms, 10% D.S. 
2 a 
a 
ee man wes 
0.1 100 10 100 1000 10,000 


1.0 10 
NORMALIZED SWITCHING SPEED RL - LOAD RESISTANCE - 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
6-19 


Product Bulletin OPI7320 
May 1993 | 


Optically 


Coupled Isolators 


Types OPI7320, OPI7340 


Features 


6kV electrical isolation 

Low cost plastic housing | 
UL recognized File No. £58730) 
Photodarlington output 


Description 


The OPI7320 and OPI7340 each 
consist of an infrared emitting diode 
coupled to an NPN silicon 
photodarlington in a high dielectric 
plastic housing. This device is designed 
for applications requiring a high current 
transfer ratio. Pin spacing is compatible 
with standard dual-in-line packages. 


Typical Performance Curves 


Collector Current vs 


Diode Forward Current 
1000 


mA 
— 
fo] 
[om } 


ic¢- COLLECTOR CURRENT - 


Optek Technology, Inc. 


1215 W. Crosby Road 


promm—mne (4) 


390(9.91) mM 2 
aaa 
a (4) Ee 
.260(6.60) 
E D (2) (3) 


.240(6.10) 
(2) (3) 


-410(10.41) a 


45° CHAM 
a aaa ee 


-360(9.14) NOTE 1 ebay ARE IN 
j ILLIMET 
3408.64) THIS DIMENSION 1S aac 


CONTROLLED AT THE 
HOUSING SURFACE. 


| .025(0.64) 


if 1 -015(0.38) 52 NOM 


| | 170(2.79) | 
. *— "p90(2.29) SEE NOTE 1 


* .300(7.62) 


MIN NOM iff 1 
| 310(7.87) enns 


.290(7.37) 


* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ...... 0.2... eee eee eee +6kvoc 
Operating and Storage Temperature Range .................06- -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HON acco teteat a Society dea eatete tv es dec adnan Alena seein ewan asta ene 260°C) 
Input Diode 

Fotward DG Gunent cic saa cad Kaos aw ew ew awe eae ee bared pws tae ete s 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) ............. 0.0. eee eee 3.0A 
Reverse Voltage.............. et catwe iit e KES eae eR Sees eae 2.0V 
POWe6r DISSIDANON sc 5.i0 845.04 oo bomk doen bea Rete Pte eS ease aes 100mw®) 
Output Photodarlington 

Collector-Emitter: Voltages: ¢ ig os.05.045eidn tae taan ccareew iss se eiaeawns 15.0V 
Emitter-Collector Voltage 3 siss0.63.5-20m sil ened pawn d eee eal an ewws oe 5.0V 
Power Dissipation................. costae amecatae selene aes 100mw®) 
Notes: 


(1) Measured with input and output leads shorted. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(3) Derate linearly 1.66mW/°C above 25°C. 

(4) UL recognition is for 3500 VAC, 1 minute only. 


Collector Current vs 
Collector-Emitter Voltage 


Collector Current vs 
Collector-Emitter Voltage 


100 100 
IF= 4 mA 
= rs as 
i ! 
- i OPI7320, OPI7340 
2 = 7 
a ica 
~ = 
oO oO 
co ce 
© oO 
— — 
o a 
= = 
3 3 1. 
oO Oo 
2 2 


OPI7002 ---- 
0P17010 —— 


100 0.1 100 


1. 10. 
Vce— - COLLECTOR-EMITTER VOLTAGE - V 


: 0 
VCE- COLLECTOR-EMITTER VOLTAGE - V 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPI7320, OPI7340 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve [Forward Votage——=—SCS~S Sd OV dS TOO 
in [Reverse Curent. _————S—S~SSS* i 100A Vn =2.0V 


Output Photodarlington 


Vier)ceo | Collector-Emitter Breakdown Voltage /150 | | |V | Ic=1.00mA, IF =0 
ViBR)ECO _| Emitter-Collector Breakdown Voltage (50 | | {Vs te = 100p)A, IF = 0 
Iceo —_—‘| Collector Dark Current | ff 100 MA Vc = 10.0V, Ir = 0 


Coupled 


Ic/IF DC Current Transfer Ratio OPI7320 200 % lr = 5.0mA, Vce = 5.0V 
OPI7340 400 Yo IF = 5.0mA, Vce = 5.0V 
VisaT) | Collector-Emitter Saturation Voltage a ae ee ae IF = 5.0mA, Ic = 2.0mMA 
Viso__| Isolation Voltage ‘6 || sd KDC (See Note 1) 


ton Turn-On Time 150 US Vce = 10.0V, Ic = 10.0mA, 
Ri = 100Q 
csi OIE DANE (atk IE a 


toft Turn-Off Time Voce = 10.0V, Ic = 10.0mA, 
Ri = 100Q 


Cio Capacitance Input-to-Output | = {0.20 | of pF. ss Vio = 0, f= 1MHz 


Typical Performance Curves 


Relative Collector Current vs Normalized Collector Current vs Diode Forward Current vs 
Ambient Temperature Ambient Temperature Diode Forward Voltage 


> 
Oo 


OPI7002, 0P17010 OPI7320, 0P17340 a ees 
Voe=5 V Fee en ae 
1.0 es normalized to fede es 10 
5 = IF =mA, TA= 25°C < eee nee 
2 ra ans ee Ee 
= Ed | Sarl as aaa 
= 0.8 = 10 a me | | >. 
& 5 ae ee ae ae rs as on ae a On 
3" i |S a58. 
Vmamee < 
2 e a oe ae = 589 
ay 2 = a a a 
< = wae 1 0.1 
aw = 2a Gees See 
oc & P| & SS Sei Eee 
"9.2 2 ae ee oe 
— ee ee a 
0 0.1 hos 0.01 ee ee a 
-50 -25 0 25 50 75 100 -§5 -35 -15 5 25 45 65 85 105 0 2 04 06 
TA - AMBIENT TEMPERATURE - °C Ta- AMBIENT TEMPERATURE - °C VF - DIODE FORWARD VOLT 
Collector Dark Current vs Collector Current vs Switching Speed vs 
anes Ambient Temperature Normalized Switching Speed Load Resistance 
~ P—— 100 1000 
eae OPI7320, OPI7340 c 
ae Vec=10 V, Ic=10 mA =e 
I = Pw=1 ms, 10% D.S. a 
fete | normalized to _ 
ae = 3 
ae 2 
AeoS 3 5 
| 5 = 
ee S | 
-—— = = OPI7320, OPI7340 
ee eae oF 3 VeC=10 V, Ic=1 mA 
aes Hs = Pw=1 ms, 10% DS. 
a as ~ 3 
| ae 
ieee ee 
95 “10 100 1000 10,000 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPTEK 
Emitter and Photosensor Chips =D -OPTEK 


Optek Technology, Inc. is widely recognized as one of the industry's leading suppliers of high 
quality gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs) infrared emitter 
chips and silicon photosensor chips. In hybrid or other applications, where space forbids use 
of a discrete optoelectronics component, direct placement of emitter and/or sensor chips may 
be the best alternative. With over twenty years experience, Optek is the technological leader 
in the design and fabrication of optoelectronic semiconductor chips. 


Emitter and sensor chips are manufactured in the closely controlled clean rooms of our 
headquarters located in Carrollton, Texas. The building was designed and built specifically 
for the purpose of being used as a semiconductor fabrication facility. 


Emitter Chips Two basic types of infrared emitting diode chips are offered by Optek: GaAs or GaAlAs. In 
Materia! the early 1970’s, Optron (today known as Optek) pioneered in the development of solution 
Fabrication 9"0W" epitaxial GaAs IRED’s. 


Emitter Chip GaAs is often chosen for its lower rate of output degradation over time. Throughout their 
Selection Perating lives, crystalline degradation occurs in all Ill-IV compounds (e.g., GaAs) as micro- 
flaws propagate due to the combined effects of current and temperature change. Optical 
efficiency is lowered; hence overall infrared power output drops with time. Heat sinking and 
careful limiting of operating currents, of course, can have a dramatic effect on the life of the 
chip. GaAlAs is usually the material of choice when the decision centers upon device 
efficiency and spectral matching. 


The metallization area and chip size are important factors in the IRED output capability. 
Optek offers smaller chips with smaller metallization areas for low current applications. 
Typically operated in the range of 10-20 mA, many of these devices may be designed with 
applications demanding up to 100 mA of forward current. The larger chips with bonding 
areas designed for high current may be operated at up to five amperes in the pulse mode. 


Photosensor _ The basic phototransistor consists of three regions (NPN) with the base (P-type material) 
Chip Selection acting as receiver of the infrared energy (Figure 2). As such, the bulk of the surface area 
consists of the base diffusion region to optimize optical collection efficiency. In some chips, 
the base may.also be bonded and electrically biased in order to improve device speed and/or 
sensitivity. In addition, these products may also be used as PN photodiodes by connecting 
only the base and collector. 


Photodarlington chips are, as expected, more complex than the basic phototransistor. Again, 
the base region for the photosensitive transistor is designed to be as large as possible to 
maximize the photosensitive area. 


A variety of factors must be considered when choosing the correct chip. 


1) Responsivity: Photodiodes, particularly PIN structures, offer the highest levels of 
responsivity in the near infrared wavelengths due to their thicker depletion regions. 


2) Sensitivity: The current gain available in photodarlingtons and phototransistors produce 
a sensitivity advantage over photodiodes. Photologic™ chips are available in two 
levels of radiant power threshold. 


3) Speed: Due to a lower capacitance and the ability to eliminate the Miller effect associated 
with the transistor current gain, photodiodes offer superior frequency response. 
Photologic™ chips perform to 250 kbps. 

4) Package Integration/Volume: Photologic™ is the choice where package volume is the 
key factor, combining the functions of several chips into one. 


5) Ease of Logic Interfacing: With four options on output logic and levels, a Photologic™ 
chip is the choice. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Chip Mounting and Bonding Recommendations 


Two basic mounting (alloy) methods are recommended for the chip products Figure 1. IRED Chip Fabrication 
described herein: eutectic and epoxy. Eutectic scrub mounting is most often 

used with a metal header type of packaging. Solder preforms are required and 

are commonly available for this type of work. Conductive epoxy (silver based) 

is generally used when mounting the chip in a silver plated lead frame. Again, 


these epoxies are commonly available from a variety of suppliers. Mounting to i : 
a hybrid ceramic substrate may be accomplished by either of the above 
methods. 


Thermo-compression bonding (ball bonding) is the recommended method of een wee 
IRED wire bonding. Caution is urged to avoid damage to the delicate chip . 

structure (particularly with GaAs and GaAlAs). The possibility of chip damage Lown | | 
After Excess Material Removal 


N-Type Region Contact 
0 Wa 


Lithdanhhda 


N-Type Region 


P-Type Region 


should be carefully considered before using ultrasonic, thermo-sonic or other 
methods. Optek only recommends the use of carefully monitored thermo-com- 

pression bonding for gold wire attachment to the metallization area of its IRED e-Tys Regn Conte 
chips. Completed Diode 


With standard aluminum metallization or all sensor chips, a variety of bonding 
techniques may be successfully utilized on sensors. 


Chip Packaging 


Optek offers three standard methods of packaging chips, in Vials, Tape Pack Figure 2. Typical Phototransistor Layout 
and Waffle Pack. 


Emitter Contact 


Vial - This type of packaging is offered for most chips, (very large chips and 
Photologic-chips are not available in vial packs due to potential damage 
in Supping) The slice is tested, sawed, sorted, and weigh counted into 
vials. 


_ Tape Pack - A tested slice is mounted on Nitto tape and sawed. This is the 
least expensive of the three methods 


Waffle Pack - A slice is tested, sawed on tape and loaded into waffle trays. Photosensitive 


Area 


This is the most expensive of the three methods. (P-Type) 
Optek Hybrid Capability 


In many cases, an application demands the use of a hybrid circuit, yet in-house 
engineering resources and equipment may not be available. Having the chips is 
only a part of the solution. The investment required to develop the complete eeecures 
hybrid in-house may be unrealistic for many customers. 


Aluminum Contacts 


Optek has a state-of-the-art hybrid facility that may be able to meet your 
specific needs. Specializing in the automated design and fabrication of complex 
opto custom hybrid circuits, Optek engineers can solve your most demanding 
application problems. Many satisfied customers have found that the cost of 
letting Optek do the entire circuit is often less than the "in-house" approach. 


N-Type Emitter Diffusion ee, | 


CHIPS 


P-Type Base Diffusion 


EMITTER & 
PHOTOSENSOR 


N-Type Starting Material 


Gold Collector Contact 


Optek, long known as the leader in custom opto assemblies, is now a leader Passivation 
in opto hybrid design and production. For more information, contact your local 
Optek sales office. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


a ee oe ee 
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Product Bulletin OPC126 
June 1993 


GaAs Infrared Emitter Chip | 
Type OPC126 


Features 


e High infrared radiation output 
e Low degradation 
e Microalloyed gold contacts 


Description 


Infrared emitting diode chips are 
fabricated by solution epitaxial . 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 935 nanometers. 


he Optek chip warranty excludes any 
damage resulting from improper bonding 


or alloying techniques. 


Packaging Options | 


OPC126 Vials 
OPC126TP Sawnon Tape 
OPC126WP Waffle Pack 


Replaces 
OPC125 


Optek Technology, Inc. 


1215 W. Crosby Road 


012(.30) 
010(.25) 


0105(, | 
gga 


r 


012(.30) 
010(.25) 


P-SIDE WITH METAL ALLOY 


007 (1 
007(.18) CONTACT ENTIRE SURFACE 


.005(.13) 


Absolute Maximum Ratings Or, = 25°C unless otherwise noted) 


Storage and Operating Temperature ............... 0.00 e eee -55°C to +150°C 
Forward DC Current........ 00. cc ccc ec eee e eee e cece eee neeaeeeeuey 150mA®) 
Peak Forward Current (1 ps pulse width, 300 pps) ................. 000 eee 3.0A 
POW6r DISSIDQUON: ai 6o-bic Meg euddw ines eaves Beane wee dona aes 200mW 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN | TYP|MAX | UNITS | TEST CONDITIONS | 
Va__|ReverseVoltage | 20 | | | Vi I= 10HA 
Ve ___|Forward Voltage | | 1-75 | OV | I= 100mA 
_Po___|RadiantPowerOutput| 20 [45 | | mW | Ir=100mA_ 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimple 
TO-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 935 nm. 


Carrollton, Texas 75006 (214) 323-2200 
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(S),OPTEK 
Product Bulletin OPC200 


June 1993 


NPN Silicon Phototransistor Chip 
Type OPC200 


027(.69) 


ae CC) ns ree ae 


012(.305) 
.008(.203) 


.020(.51) 

SQUARE NOM. 
Features Absolute Maximum Ratings OT, = 25°C unless otherwise noted) 
e Active area centered on chip Operating Temperature .......... 00. c ccc cece eee ene ees -40°C to +85°C 
e Low Cost Storage Temperature............. ee ere TES See -65°C to +150°C 
e Silicon nitride passivation Collector-Emitter Voltage ... 0... 0.0... cece ee ee eee eee nents ~ 30V 

ai Emitter-Collector Vollage 2242-4 2..nece esa eke eb oie eed eee eed se eke 5.0V 

Description Power Dissipation...........0ceccececececececucecucecevaeueeces 50mw) 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 

SYMBOL) PARAMETER | MIN | TYP|MAX | UNITS TEST CONDITIONS 

V(BR)cEO | Collector-Emitter 30 a Ic = 100A 
Breakdown Voltage 

V(BR)ECO | Emitter-Collector 7.5 le = 100nA 
Breakdown Gears 

ceo | | Collector Dark Current Dark Current) | “a Vce = 10.0V, DB =0 

Fx ___|Responsivity | 0.25| | AW | Vce=5.0V.0=10nW") 


Optek chip warranty excludes any Current Gain Vce = 5.0V,Ic =1.0mA 
damage resulting from improper bonding —_ Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 


Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Chips can be specially 
probed for custom requirements. 


or alloying techniques. TO-18 header using Optek techniques. (2) Maximum power dissipation is a function 

: of the package in which the chip is housed and the environment in which the 
Package Options assembled package will be used. (3) Light source is a GaAs LED, Ap = 935nm, typical. 
OPC200VP Vials Typical sible rabhee e 
OPC200TP Sawnon Tape ee “TI rar response 


OPC200WP Waffle Pack 
OPC200SP = _Unsawn Slice 
Special packaging and testing available 
upon request. Special transistor arrays 
available upon request. 
Test Conditions (LED): 
Ta = Ty = 25°C; Ig = 100 mA, OC = 0.1%, PW = 100 ps 
Peak Wavelength -Ap: (A) XSTR — 850+ 300m 


(B) LED GaAlAs — 890 + 20 nm 
(C) LED GaAs ~ 935+ 150m 


Replaces 
OPC600L 


RELATIVE RESPONSE OR EMISSION — % 


0 
600 700 800 900 1000 1100 
\ — WAVELENGTH — Nanometers 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC216 
June 1993 


GaAlAs Infrared Emitter Chip 


Type OPC216 


Features 


e High infrared radiation output 
e Low degradation 
e Microalloyed gold contacts 


Description 


Infrared emitting diode chips are 
fabricated by solution epitaxial 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 890 nanometers. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. | 


Packaging Options 
OPC216 Vials 
OPC216TP Sawnon Tape 


OPC216WP Waffle Pack 


Optek Technology, Inc. 


1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 


017(. 43) 
| .015(.38) 


k— wos 20) = 


017(.43) 
.015(.38) 


P-SIDE WITH METAL ALLOY 
CONTACT ENTIRE SURFACE 


Absolute Maximum Ratings (OT, = 25°C unless otherwise noted) 


Storage and Operating Temperature ..............00 0c cece eee -55°C to +150°C 
Forward DC Current........ 0.0. ccc e cece cece eee e eee eeeeeeeeaees 150mA®) 
Peak Forward Current (1 ps pulse width, 300 pps) ................. eee eee 3.0A 
Power DISSipalion:..2 5... aces uaa sew t oece wth eenn ee tueetepeeees 200mW 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| PARAMETER | MIN| TYP/MAX |UNITS | TEST CONDITIONS | 
Reverse Voltage | 20 | | | V | IR=1QuA 
[Forward Voltage | | 11.95 | V | Ip=100mA 
Radiant Power Output) 4.0 | 7.5 | | mW | lr= 100A‘) 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
TO-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 890 nm. | 


Typical Performance Curves 
Percent Change in Power Output vs Time 


PERCENT CHANGE IN Pg — % 


om am om Projected 


100 1K 10K 100K 
t— TIME — Hours 


Fax (214) 323-2306 
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(SP OPTEK 
Product Bulletin OPC226 


June 1993 


GaAlAs Infrared Emitter Chip 
Type OPC226 


.012(.30) 
010(.25) | 


.007(.18) P-SIDE WITH METAL ALLOY 
T0813] CONTACT ENTIRE SURFACE 


Features Absolute Maximum Ratings OT, = 25°C unless otherwise noted) 

e High infrared radiation output Storage and Operating Temperature ........... 0.0.00 cece eee -55°C to +150°C 

e Low degradation Forward: DG Curent au. anc a nee Seba ee a etude Ok 150mA®) 

e Microalloyed gold contacts Peak Forward Current (1 ps pulse width, 300 pps) ..................0008e 3.0A 
POWeEr DISSIDANON 12.2 ot ea As owt oehat 54d 6 hea eee oan hee Veen ees 200mW 

Description Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Infrared emitting diode chips are 
fabricated by solution epitaxial 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 890 nanometers. 


SYMBOL[ PARAMETER | MIN] TVP[MAX [UNITS | TEST CONDITIONS 
"Vn [Reverse Votago (20) | | V | In=iQA 
"Vr [Forward Votage |) +(485.| V | r= 100mA 
Po [Radiant Power Gutpuil 40175. | mW | = 100ma 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
TO-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 890 nm. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 


Packaging Options 


OPC226 Vials 
OPC226TP Sawnon Tape 
OPC226WP_ — Waffle Pack 


Replaces 
OPC225 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road ; Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC260 
June 1993 


(Sp), OPTEK 


NPN Silicon Phototransistor Chip 


Type OPC260 


Features 


e 2.7 times the active area of OPC200 
e More sensitive at low light levels 
e Active area centered on chip 


Description 


Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
Stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Chips can be specially 
probed for custom requirements. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 


Packaging Options 
OPC260VP Vials 
OPC260TP  Sawnon Tape 


OPC260WP_ Waffle Pack 
OPC260SP __Unsawn Slice 

Special packaging and testing available 
upon request. Special transistor arrays 
available upon request 


Replaces 
OPC60X 


Optek Technology, Inc. 


1215 W. Crosby Road 


040(1.016) 
SQUARE NOK, —— 


012(.305) 
.008(.203) 


IN INCHES (MILLIMETERS 


Absolute Maximum Ratings OT, = 25°C unless otherwise noted) 


Operating Temperature ........0 0.0... cece cee eee eee eee ens -40°C to +85°C 
Storage Temperature.......... aoa acca Na Mian car toareys cel tanl -65°C to +150°C 
Collector-Emitter Voltage w3 ic:.25.0:scc64y sed Beate eke ot eae beeches 30V 
Emitter-Collector Voltage ... 2608.00 d00 sec ce oui end vada oaeacelee aaa 5.0V 
POwer Dissipalion «02-2600 cases bees a tat hese ieee peewee eae eas 50mw?) 


Electrical Characteristics sieiat = — unless otherwise a 


SYMBOL | PARAMETER MAX [UNITS | TEST | TEST CONDITIONS | 
Visr)ceo |Collector-Emitter am Ic = 100uA 
Breakdown Voltage 
V(pR}ECO Emitter-Collector 7.5 le = 100A 
co Gea eee 
ceo | Collector Dark Current Dark Current] | Leslee Vce = 10.0V, Vee = 10.0V, @=0nW 


Fi [Responsivity || 0.25) | AW | _Voe=5.0V, @=10nW" 
bre |CurrentGain | 50 | | Vce = 5.0V, Ic =1mA 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
TO-18 header using Optek techniques. (2) Maximum power dissipation is a function 

of the package in which the chip is housed and the environment in which the 
assembled package will be used. (3) Light source is a GaAs LED, Ap = 935nm, typical. 


Typical Performance Curves 
Photosensor Spectral Response 


| PNM 
a ALT ee 
eS al \ 
Sal\e 
| LA ANA 


600 700 800 900 1000 1100 
A— WAVELENGTH — Nanometers 


100 


40 


~ 


Test Conditions (LED): 
Ta = Tj = 25°C: Ip = 100 mA, DC = 0.1%, PW = 100 ys 
Peak Wavelength -Ap: (A) XSTR — 850+ 30 0m 
(B) LED GaAlAs — 890+ 20 nm 
(C) LED GaAs — 935+ 151m 


20 


RELATIVE RESPONSE OR EMISSION — % 


Carrollton, Texas 75006 
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(), OPTEK 
Product Bulletin OPC300R 


June 1993 


NPN Silicon Photodarlington Chip 
Type OPC300R 


004(.10) 
$Q. NOK. 


.012(.305) 
008(.203) ¢ 


25(.6 | 
pe cn aie 


DIMENSIONS ARE IN INCHES(MILLIWETERS) 


Features Absolute Maximum Ratings OT, = 25°C unless otherwise noted) 

e High Collector Current Operating Temperature .. 0.0.2.0... cece cece cece eee eees -40°C to +85°C 

e Improved current sinking Slorage TOMperature::6 5 ccc cane ati a yeas ace sous See -65°C to +150°C 
characteristics Collector-Emitter Voltage... 0.0.0... ccc ccc cece eee eee eee eee eeeeeenes 30V 

e Silicon nitride passivation Emitter-Collector Voltage 0.0... cece cece ccc nent ee ence eee eees 5.0V 

e Enhanced low current gain Power Dissipation....... 0.0.0 ccc cece cece eee cence een neeneees 50mw”) 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL| PARAMETER | MIN| TYP (MAX | UNITS TEST CONDITIONS 
V(BR)CEO | Collector-Emitter 60 Ic = 100nA 
Breakdown Voltage 
V(BR)ECO | Emitter-Collector 7.0 le = 100A 
Breakdown Voltage 
| Ice | sciatic oe Current it oa A Vce=10.0V, d=0n.W 


ii [Respnsiy | [02 |_| aw. o=10,W®) 
CurentGain | 3K | ||| Vce=5.0V, tb =1.0HA | 


Description 


Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
Stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Bond pads are oxide 
passivated to protect against mechanical 


damage. Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
TO-18 header using Optek techniques. (2) Maximum power dissipation is a function 
Optek chip warranty excludes any of the package in which the chip is housed and the environment in which the 


damage resulting from improper bonding ~—_ assembled package will be used. (3) Light source is a GaAs LED, Ap = 935nm, typical. 


or alloying techniques: Typical Performance Curves 


Packaging Options Photosensor Spectral Response 
OPCSOORVP Vials 

OPC300RTP Sawn on Tape 
OPC300RWP Waffle Pack 
OPC300RSP_ Unsawn Slice 

Special packaging and testing available 
upon request. 


RELATIVE RESPONSE OR EMISSION - % 


Test Conditions (LED): 
Ta= Ty = 25°C, if = 100 mA, DC =0.1%, PW = 100 us 
0 Peak Wavelength - Ap: (A) XSTR - 85030 nm 

600 700 800 900 7000 \I (B) LED GaAlAs - 890 +20 nm 


d - WAVELENGTH - Nanometers (C) LED GaAs - 935+ 15 nm 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC8320 
June 1993 


Photologic™ Chips > 
Types OPC8320, OPC8321, OPC8322, OPC8323 


Features 


e Internal voltage regulator for 4.5V to 
18V operation 

e Operrcollector or totem-pole output 

e Drive up to 10 TTL loads 

e Data rates to 250 kBaud 


Description 


The OPC8320 family of photologic chips 
are bipolar monolithic integrated circuits 
consisting of a photodiode, a voltage 
regulator, a linear amplifier, and a 
Schmitt trigger on a single silicon chip. 
Four output options are available, 
buffer-totem pole (OPC8320), 
buffer-open collector (OPC8321), 
inverter-open collector (OPC8322), and 
inverter- totem pole (OPC8323). 
Featured is logic level output and up to 
16mA of sink current for direct driving up 
to 10 TTL loads. The Schmitt trigger 
provides hysteresis for high noise 
immunity. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 


Packaging Options for 8320 Series 


OPCXXXXTP Sawn on Tape 
OPCXXXXWP. Waffle Pack 
OPCXXXXSP_ Unsawn Slice 

Special packaging and testing available 
upon request. Call Optek for availability 
of other logic chips. 


Optek Technology, Inc. 
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Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Operating Temperature ..........0 ccc cece eee ee ee eee Sut ee -40°C to +85°C 
Storage Temperature ..... 0... eee eee eee eee eee -55°C to +125°C 
Slipply Voltage. VeCetiacidats Ci ovec OU adee tie hOete tities etaaseanedies 18V 
Junction Temperature. ...... 00... cc cece eee cee eee eee e eee eens 125°C 


Notes: (1) Light level sufficient to cause high level output (see ®t+). Light source is a 
GaAs LED, Ap = 935nm. (2) Light level sufficient to cause low level output (see ©7-). 
Light source is a GaAs LED, Ap = 935nm, typical. 


Schematics 


OPC8320 
(Totem-Pole Output) Buffer 


OPC8323 
(Totem-Pole Output) Inverter 


° VCC 


REGULATOR 


(is Toa 
Dae 


1215 W. Crosby Road 


OPC8321 


Carrollton, Texas 75006 


7-10 


(214) 323-2200 


OPC8322 © 
(Open-Collector Output) Inverter 
—*Vec 


Fax (214) 323-2396 


Types OPC8320, OPC8321, OPC8322, OPC8323 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP. | MAX | UNIT TEST CONDITIONS 
OPC8320 (Buffer-Totem Pole) 
wo ‘High Level Supply Current = Level Supply ‘High Level Supply Current = Vcc = 18V, ® = BuW 


High Level Output Voltage Voc = 18V, lon = -1.0mA, 
® = 8uW 

Low Level Output Voltage Vcc = 4.5V, lo. = 16mA, 
® = OuW 


PT+ Incident Radiant Power Threshold") ca ae Vcc = 5.0V 


@T+/dT- | Hysteresis ae Voc = 5.0V 


OPC8321 (Buffer-Open Collector) 


ICCH High Level Supply Current ee CL a Vcc = 18V, ® = 8BuW 
IOH High Level Output Current Vcc = 18V, Von = 32V, 
® = 8uW 
VoL Low Level Output Voltage 400 mV Vcc = 4.5, lo. = 16mA, 
® = OWW 


@OT+ Incident Radiant Power Threshold”) cere uW Vcc = 5.0V 


@®r+/@T- | Hysteresis 1.5 2 Vcc = 5.0V 


OPC8322 7 ee en Collector) 
ICCL Low Level ‘LowLevelSupplyCurrent = sid Current Vcc = 18V, ® = OuW 


lOH High Level Output Current Ca ee Vcc = 18V, Von = 32V, 
® = OUW 

VoL Low Level Output Voltage Vcc = 4.5, lo. = 16mA, 
® = 8uW 


@T- Incident Radiant Power Threshold”) cam a Vcc = 5.0V 


OPC8323 (Inverter-Totem Pole) 


ICCH High Level Supply Current ee Vcc = 18V, ® = OuW 


en 
0 F 
C2 

tu ti 
= 
ErOt 
= a 
ee 
ou 


VOH High Level Output Voltage : Voc = 18, lon = -1.0mA, 
® = OWW 
Vor Low Level Output Voltage Vcc = 4.5, lon = 16mA, 
® = 8uW 
@T- Incident Radiant Power Threshold”) ee Vcc = 5.0V 
@7-/DT+ | Hysteresis 1.1 Voc = 5.0V 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC8324 
June 1993 


Photologic™ Chips 


Types OPC8324, OPC8325, OPC8326, OPC8327 


Features 


e Internal voltage regulator for 4.5V to 


18V operation 


Drive up to 10 TTL loads 
Data rates to 250 kBaud 
High sensitivity 


Description 


The OPC8324 family of photologic chips 
are bipolar monolithic integrated circuits 


consisting of a photodiode, a voltage 
regulator, a linear amplifier, and a 


. Schmitt trigger on a single silicon chip. 


Four output options are available, 
buffer-totem pole (OPC8324), 
buffer-open collector (OPC8325), 


inverter-open collector (OPC8326), and 


inverter- totem pole (OPC8327). The 


OPC8324 family features significantly 
lower thresholds than the companion 


OPC8320 family. 


Optek chip warranty excludes any 


damage resulting from improper bonding 


or alloying techniques. 


Packaging Options for 8324 Series 


OPC8XXXTP Sawn on Tape 
OPC8XXXWP_ Waffle Pack 
OPC8XXXSP__ Unsawn Slice 


Special packaging and testing available 
upon request. Call Optek for availability 


of other logic chips. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 750C6 (214) 323-2200 
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DIMENSIONS ARE IN INCHES(MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Operating Temperature .......... 0... cece ccc eee eee eens -40°C to +85°C 
Storage Temperature... 0... cece eee cence anes -55°C to +125°C 
Supply Voltage, VC... 6. ce eee eee eens Bieerta aah ae oe baedeank 18V 
Junction Temperature. 2.0.0.0... ccc cee ccc ce eee eee teen eee tenes 125°C 


Notes: (1) Light level sufficient to cause high level output (see ®t+). Light source is a 
GaAs LED, Ap = 935nm. (2) Light level sufficient to cause low level output (see ®T-). 
Light source is a GaAs LED, Ap = 935nm, typical. 


Schematics 


OPC8324 OPC8327 
(Totem-Pole Output) Buffer (Totem-Pole Output) Inverter 


am Ho t¢ 
aaa? 


OPC8325 OPC8326 
(Open-Collector Output) Buffer (Open-Collector Output) Inverter 


(aie boa 
REGULATOR 
> p-© 


Voc 


VOLTAGE 
REGULATOR 


Ca 


VOLTAGE 
REGULATOR 


Fax (214) 323-2396 
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Types OPC8324, OPC8325, OPC8326, OPC8327 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL; PARAMETER | MIN [TYP_| MAX | UNIT 


TEST CONDITIONS 


OPC8324 (Buffer-Totem Pole) 


ICCH High Level Supply Current 8.0 10 mA Vcc = 18V, ® = 8uW 
VOH High Level Output Voltage 15.5 | 16.5 V Voc = 18V, lon = -1.0mA, 
® = 8uW 
VoL Low Level Output Voltage 280 400 mV Vcc = 4.5V, lo. = 16mA, 
® = OuW 
@OT+ Incident Radiant Power Threshold”) 0.1 0.7 1.5 pW Vcc = 5.0V 
@T+/PT- | Hysteresis 1.1 1.5 2 Voc = 5.0V 


OPC8325 (Buffer-Open Collector) 


ICCH High Level Supply Current 8.0 10 mA Voc = 18V, © = 8uW 
-IOH High Level Output Current <1 100 LA Voc = 18V, Von = 32V, 
® = 8uW 
VoL Low Level Output Voltage 280 400 mV Vcc = 4.5, lo. = 16mA, 
® = OuW 
OT+ Incident Radiant Power Threshold”) 0.1 0.7 1,5 uw Vcc = 5.0V 
@tT+/Mt- | Hysteresis 1.1 1.5 2 Vcc = 5.0V 


OPC8326 (Inverter-Open Collector) 


IocL Low Level Supply Current Vcec = 18V, ® = OnW 


IOH High Level Output Current <1 15 LA Vec = 18V, Vou = 32V, 
® = OWW 
VoL Low Level Output Voltage 280 400 mV Vcc = 4.5, lo. = 16mA, 
O=8uW 
@T- Incident Radiant Power Threshold?) 0.1 | 07 1.5 uW Voc = 5.0V 
@7-/PT+ | Hysteresis 1.1 1.5 20 Vcc = 5.0V 
am 
8G 
OPC8327 (Inverter-Totem Pole) wo 
ICCH High Level Supply Current 8.0 10 mA Vcc = 18V, ® = OuW EGS 
VoH High Level Output Voltage 15.5 | 165 V Voc = 18, lon = -1.0mA, WO 
® = OuW us 
VoL Low Level Output Voltage 280 400 mV Vcc = 4.5, lon = 16mA, 
® = 8uW 
@T- Incident Radiant Power Threshold@ 0.1 0.7 Ww Voc = 5.0V 
@7-/PT+ | Hysteresis 1.1 1.5 2 Vcc = 5.0V 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC911 
June 1993 


PN Photodiodes 
Type OPC9OXXX 


Features 


e PN photodiode elements 
e Silicon nitride passivation 
anti-reflective coating | 


Description 


Multi-element arrays are recommended 
for a variety of motion sensing and 
control applications ranging from 
encoding to quadrant sensing. Optek’s 
photodiodes may be operated from zero 
bias (photovoltaic) up to the diode’s 
reverse breakdown voltage. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 


Packaging Options 


OPC9OXXXTP Sawn on Tape 
OPC9OXXXWP Waffle Pack 
OPC9XXXSP_ Unsawn Slice 

Special packaging and testing available 
upon request. 


Optek Technology, Inc. 


1215 W. Crosby Road 


050(1.27) NOM. 


ANODE CONTACT 


(2 PLACES) —>W 


k<—— ,060(1.52) NOW. gl er 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings" (Ta = 25°C unless otherwise noted) 


Operating Temperature ....... 0... ccc cece cece cece ee eee eee -40°C to +85°C 
Storage Temperature ......... 0... cece cece cece ee eee ees -65°C to +150°C 
Reverse Breakdown Voltage ............. 2c eee cece eee ee ene teen eees 30V 
Power DISSIDQUON 65h. oie el tA aa's Sue ok See SER Oe Shae 150mw?) 


HIBS Characteristics Per Element (Ta = 25°C unless otherwise noted) 


SYMBOL! PARAMETER (MIN | TYP|MAX | UNITS | TEST CONDITIONS 


eel ol al hes 
Voltage 


Reverse Dark Curent | |<1_|15 | nA | Va=10V 
a ee we 
Cr ___|Capacitance persq.mill [0.03] | PF | Va=1V,@=0uW 


Notes: (1) All maximum ratings are determined with the chip mounted on a TO-15 
header using Optek techniques. (2) Maximum power dissipation is a function of the 
package in which the chip is housed and the environment in which the assembled. 
package will be used. (3) Light source is aGaAs LED, Ap = 935nm, typical. 


Patniner Sane 
foros 


OPC915 


0.120 X 0.120 inches 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPC922 
June 1993 


(SP OPTEK 


Dual Element Silicon PN Photodiode 


Type OPC922 


Features 


@ 25 mil x 50 mil PN photodiode 
elements 

® Silicon nitride passivation 

e Anti-reflective coating 


Description 


Dual photodiodes are useful in a variety 
of motion sensing and control 
applications ranging from encoding to 
position sensing. Optek’s photodiodes 
may be operated from zero bias 
(photovoltaic) up to the diode’s reverse 
breakdown voltage. 


Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 


Packaging Options 


OPC922TP Sawnon Tape 
OPC922WP_ Waffle Pack 
OPC922SP — Unsawn Slice 

Special packaging and testing available 
upon request. 


059(1,50) 


010(.25) 
057(1.45) 


NON .—-— 


— 
005(.13) 


CONTACTS oe 


ACTIVE 
OXIDE 


025(.64) 


Absolute Maximum Ratings“ (Ta = 25°C unless otherwise noted) 


Operating Temperature ....... 0... ccc cc cee eee e eens -40°C to +85°C 
Storage Temperature... 0.0... cc cece eee es -65°C to +120°C 
Reverse Breakdown Voltage ...........- cece eee eee ee eee eee eene 40V 
POWEr DISSIDAUON eco oc eather ee oe ae ee eee S eRe ee ea ees 150mw?) 


Electrical Characteristics Per Element (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER CL UNITS | TEST CONDITIONS 


votes Breakdown Le IR = 100A 


[Reverse Dark Current | | _0 | nA | Vani 
eee ee ae 
CF 


Cr Capacitance 50 Vr =01V, oe 0 


Notes: (1) All maximum ratings are determined with the chip mounted ona TO-15 
header using Optek techniques. (2) Maximum power dissipation is a function of the 
package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Light source is a GaAs LED, Ap = 935nm, typical. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carrollton, Texas 75006 
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oS) OPTEK TECHNOLOGY, INC. 


FIBER OPTIC 
COMPONENTS 


FIBER OPTIC 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Fiber Optics | (SD), OPTEK 


Features 


Description 


LED Burn-in 


Why Use 
Fiber Optics 


Applications 


Optek Technology, Inc. 


LED coupled power 89 pW into 62.5 micron fiber. 
Low capacitance, low leakage PIN photodiodes. 
Components available pre-mounted and tested in receptacles. 


Packages compatible with standard receptacles, SMA, ST“, and others. 


The Optek fiber optic components are optomized for use with multimode fiber optic cable at 
850nm. The optical design provides good coupling with 50/125, 62.5/125, 100/140 and larger 
optical fibers. The mechanical design offers the user a choice between a hermetically sealed 
device, and a less expensive plastic cap component. LED’s and PIN diodes are subjected to 
testing to eliminate infant mortality failures, and thus improve field reliability. Performances 
tests are accomplished with as near to actual use conditions as possible. Devices which are 
meas in SMA or ST* style receptacles are easily mounted to printed circuit boards or 
panels. 


All LED’s are subjected to 100% burn-in testing. Test conditions are: 96 hours at 100mA, con- 
tinuous current in 25° C ambient. 


Electrical Isolation 
EMI Immunity 
Increased Bandwidth 
Low Loss 

Reduced Size, Weight 
Secure Transmission 


Lower Material Cost 


System operating in high EMI or RFI ambients. 


Explosive environments such as found in the petroleum/chemical processing or 
mining industries. 


Optical coupling where high isolation voltage is required. 
Secure communications. 


Local area networks. 


*ST is a registered trademark of AT&T 


1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Part Number System 


Discrete Mounted in SMA | Mounted in ST* 
Component Receptacle Compatible 
fn Receptacle 
| LED SS ee eee 
Metal Package OPF320X OPF321X OPF322X 
Plastic Package OPF370X OPF371X OPF372X 
b— = 
PIN PHOTODIODE 
Metal Package OPF420 OPF421 OPF422 
Plastic Package OPF470 OPF471 OPF472 
ad 


Metal Package, TO-46 Hermetic Sealed 
Plastic Package, TO-18 


OPF xX X X X 


Fiber Optic _ ABCD 


Family — Optional Power Out 
Options (see data sheet) 


3LED ——— 
4 Pin Photodiode 
0 Discrete Component 
2MetalTO-46 —__| | __~=1SMA Receptacle 

7 Plastic TO-18 2 ST* Compatible Receptacle 


*ST is a registered trademark of AT&T 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF 1402/1404 
January 1995 


(SP, OPTEK 


High Speed Fiber Optic Transmitter 
Types OPF1402/1404 Series 


&). 
OPTEK 


YYWW 
OPFX40X 


Features 


Low Cost 

High Speed 

No Mounting Hardware Required 
Wide Temperature Range 

100% LED Burn-in (96 hours) 
SMA or ST* Style Ports 

Wave Solderable 


Description 


The OPF14XX = series’ fiber optic 
transmitters contain a high speed 840 nm 
GaAlAs LED. This LED in conjunction with 
the package lensing is designed to 
efficiently couple light into optical fibers 
ranging in size from 50/125 um up to 200 
uum PCS. These devices were designed to 
work together with the Optek OPF24XX 
series receivers to make-up a complete 
high speed fiber optic link. 


The high coupling efficiency of the LED 
and lensing allows the devices to be used 
at low current drive levels thus decreasing 
the power consumption and increasing 
system reliability. The consistency of 
coupling varies by less than 5 dB from part 
to part which reduces the dynamic range 
requirements of the receiver. 


The high power (-16.5 dBm into 50/125 
um) OPF14X4 was designed for small fiber 
applications or where there are large fixed 
losses such as in systems that contain star 
couplers or in line connectors. The 
OPF14X2 (-11.5 dBm optical power) is 
ideal for 100/140 um fiber applications. 


*ST is a registered trademark of AT&T. 


Optek Technology, inc. 


1215 W. Crosby Road : Carrollton, Texas 75006 (214) 323-2200 


OPTEK | 
YYWW 
OPFX41X 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature ....... 0... cece eee eee eee eens -55°C to +85°C 
Operating Temperature .......... 0. ccc cece cece e cece ee ees -40°C to +85°C 
Lead Soldering Temperature .......... 0... c cece cence eae 260°C(10 sec) 
Forward Input Current) 3. ccasces saws cs tewe dee ea eede cae eae deed Peak 200mA 

® , _” _dhd Satan Maeas reat eh daetah a anal meet havea ates aes DC 100mA 
Reverse Inout Volage 25 acs eos a skchan do ae enew ae BER e een ea 1.8V 


|_PIN__| FUNCTION | 


| N.C. 
Anode 
| Cathode 
N.C. 
N.C. 
Anode 
Anode 
N.C. 


OnN OOP WD — 


Bottom View 


Available in Panel Mount ST package; add “T” suffix to part number. 


This component is susceptible to damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this componentto prevent 
ESD damage or degradation. | 


Fax (214) 323-2396 
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Types OPF1402/1404 Series 


Electrical Characteristics wise ed = eeu unless otherwise noted) 


[SYMBOL | PARAMETER =| MIN| TYP|MAX/ UNIT | _—TESTCONDITION 
a a ae ee 
| Var __|Reverse inputVotage | 18 | 38 | | V lin=100uATA=~40°C10485°C 
[te [Peek Emission wavelength | |e | | mm [r= 


l-F =60 mA 


Peak Output Optical Power Measured Through 1 m of Cable 


SYMBOL| PARAMETER “i ae a ea OT 
i 7 | WAX wa [TYP [WAXY 


TEST CONDITION 


Sa 
Jaton 
J tom 
[= eminem 


Pree ansoumrtercatie | 50) 120] 25 |-100| 5, 
|Past um Fbercatle | 190) 100 | 140) 160| 120] +0 
Po ORE umetercate | ag) tos |-198) 100168 | 13 
pestnasartne | Taal es| | aoa | 


Mechanical Dimensions 


0.500 (12.70) —© 1/4~36 UNS THREAD 


| . 500 (12.70) 
0.500 (12.70) EES Eerhen 0.25 (6.35) 
i f 0.500 (12. Pheer 280 (7.11) 0.33 (8.38) 
ee (22.1) 


0.250 (6.35) x Len 98 (24.89) 


0.250 (6.35) = 


oe 0.040 0) | 
0.14 (3.56) = 
] iH 0.14 om 


0.40 (10.2) 


0.150 ne 5 eases 
0.100 (2.54) — 0.050 (1.27) 0. oe oO 0.050 (1.27) 
-0.100 (2.54) 0.100 (2.54) 
INSIDE PINS 
® 0.018 (0.46) INSIDE Lys rh 
OUTSIDE PINS 
0.020 X 0.015 oo20 x rNO15 
(0.51 X 0.38) (0.51 X 0.38) 


Ea 07 (27. a 0.33 (8.38)—¢ 


0.30 (7.62) oo} 
0.50 (12. oad - I—0.25 (6.35 
0.40 ae a @ 0.28 (7.1) at 
0.14 (3.60) | 
A he UNEF=2A 
READING a— 0.05 (1.27) 


0.10 (2.54) 
0.10 (2.54) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


PINS 2,3,6 & 7. 
@ 0.018 (0.46) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF2404/2414 
January 1995 | 


Bowes 


25 MHz Fiber Optic Receiver 
Types OPF2404(SMA), OPF2414(ST*), OPF2414T 


Features 


Low Cost 

No Mounting Hardware Required 
Wide Temperature Range 

Link Distances up to 4 KM 

SMA or ST* Style Ports 

Wave Solderable 


Description 

The OPF2404/2414 is a low cost high 
speed fiber optic receiver. The 
OPF2404/2414 is ideal for fibers as 
small as 50/125 yum. The lensed optical 
system keeps the receiver’s response 
consistent for all fiber sizes. 


The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35MBaud. 


The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The level amplification 
produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road Carrollton, Texas 75006 


OPTEK 
YYWW 
OPFX41X 
OPFX41XT 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature... 0.0.0... ccc eee ee ete eee ees -55°C to +85°C 
Operating Temperature .......... 0c ccc eee eee ee ees -40°C to +85°C 
Lead Soldering Temperature (for 10 Sec.) . 0.0... eee eee eee eee eee 260°C 
SUPP: VOlAGG 34. ss cosa ha tere ere hate arena tenner eawe es -0.5 to 7.0V 
6 
Z | PIN | FUNCTION | 


N.C. 
Signal 
Common 
N.C. 
N.C. 

Vec 
Common 
N.C. 


ON OAR @dODN — 


Bottom View 


Available in Panel Mount ST package; add “T” suffix to part number. 


This component is susceptible to damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this component to 
prevent ESD damage or degradation. 


(214) 323-2200 Fax (214) 323-2396 
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Types OPF2404(SMA), OPF2414(ST*), OPF2414T 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
4.75 < Vcc < 5.25, RLoAD = 511 Q, Fiber Sizes < 100 Microns, N.A. < 0.35 


PARAMETER ee OR OE | ___._.. ea 
s2e4nm 


Responsivity e119 pave at 840 nm 


RMS Output Noise Voltage mrt 
as [mv len on aos Tacaso 


Equivalent Optical Noise Input Power -40.3 | dBm ae 
owe toes uw) 
Peak Input Power | | 12.6) dBm | Ta = 25°C 


_ 
Te em aot steeno 
aE ses <Tas 05°C 


tr, te Rise Time, Fall Time 14 a 5 aoe = 10 pW Peak, RLtoap = 511 Q, 
(10% to 90%) CLoab = 13 pF 

PWD Pulse Width Distortion Pr = 40 pW Peak, Rioap = 511 Q, 
CLoAD = 13 pF 


Mechanical Dimensions 


0.500 (12.70) —« 1/4-36 UNS THREAD 
i 500 (12.70) 
| g tert fawn Basie Me 
0.500 (12.70) Gee 0.25 (6.35) 
\ i ' 0.500 joo = | 0.200 ae 0.33 co 
9,250 (6.35) t |-oss (24. = 


0.250 (6.35) ie 


0.40 (10.2) Be 
jo Eeataal ss : - jf 0.040 003) 2) 
0.14 (3.56) 
0.150 (3 ae 2 f He Ly 0.14 —_— $2 
od 0.150 (3.81) 


0.050 (1.27) 
0.100 (2.54) 0.050 (1.27) 0.100 (2.5 os 
0.100 (2.54) 0.100 (2.54) 
——{_| 
ii Ha Hh 
ha 
a Ht a 
INSIDE PINS ve 
® 0.018 (0.46) a oois (oa6) 
OUTSIDE PINS 
0.020 X 0.015 "O20 X 0015 
(0.51 X 0.38) (0.51 X 0.38) 


FIBER OPTIC 


wn 
ke 
Ps 
WW 
> 
O 
iam 
= 
O 
O 


0.33 (8.38) —= 
0.30 (7.62) bo 
| jo 9,25 (6.38 
Plo is paetel ' eB 0.20 (5.1) 
ie 0.14 (3.60) | Ill | 
L ThREABING bot | 9.05 (1.27) 
0.10 (2.54) 


0.10 (2.54) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


PINS 2,3,6 & 7 
# 0.018 (0.46) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF2406/2416 
August 1994 


(GP OPTEK 


125 MHz Fiber Optic Receiver 
Types OPF2406(SMA), OPF241 6(ST*), OPF2416T 


@. 
OPTEK 


YYWW 
OPFX40X 


Features 


e Low Cost 

e Data Rates up to 155 MBd 

e Wide Temperature Range 

e Link Distances up to 4 km 

e SMA, ST, or Panel Mount ST 
Style Ports 

e Wave Solderable 


Description 


The OPF2406/2416 is a low cost 
solution for high speed fiber optic 
communication designs. The lensing of 
the OPF24X6 optimizes response for 
fiber sizes of 100 um and smaller. 


The output of the receiver is an analog, 
low impedance, emitter follower voltage 
source capable of driving an amplifier or 
level translating circuitry. This allows the 
subsequent circuitry to use the device in 
either the analog mode or translated to 
ECL/TTL levels for use in a digital mode 


_ at data rates up to 155MBaud. 


_ The receiver is comprised of a high 
- speed, low noise, photodiode coupled to 
a transimpedance amplifier which 


produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The amplification of the 
transimpedance amplifier makes the 
ot a signal much less susceptible to 
EMI. 


An AC coupled receiver application 
circuit is shown. Both the 10 ohm 
resistor and by-pass capacitor are critical. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


OPTEK 
YYWW 
OPFX41X 
OPTEK 
YYWW 
OPFX41XT 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature... 0.0... cece cc ccc eee eee teen ne eaee -55°C to +85°C 
Operating Temperature .......... 0.0 ccc cece eee nes -40°C to +85°C 
Lead Soldering Temperature (for 10 S€C.). 0... eee eee ees 260°C 
Signal Pin VOUAGG: ca siniee csi a dine oo ee: oH ave dakeGaneeran danas -0.5Vcc 
Supply Vollage’.s tcasiv se hhaca dent mande re Lowes gnae Oe ean waaey -0.5 to 6.0V 
Ouiput- CURT i... ie cede awe taints asl oud Gee otananys dee sas 25mA 

6 

2 

3&7 

Recommended AC Coupled 
Receiver Circuit 


0.1 pF Bottom View 
51410 


OPF2406 


POWER SUPPLY 
(-5.2. V) 


1 
2 
3 
4 
5 
6 
7 
8 


Available in Panel Mount ST package; add “T” suffix to part number. 


This component is susceptible to damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this component to 
prevent ESD damage or degradation. 

| Carrollton, Texas 75006 
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(214) 323-2200 Fax G14) 323-2396 


Types OPF2406(SMA), OPF2416(ST), OPF2416T 


Electrical Characteristics (Ta = 25° C unless otherwise noted) 
-5.45 < Supply Voltage < -4.75, RLoap = 511 Q, Fiber Sizes < 100 Microns, N.A. < 0.35 


SYMBOL| PARAMETER =| MIN | TYP |MAX| UNIT| ss TESTCONDITION 
Rp Resporaty ST 88 Int eto ie 


|| 44.5 |mv/w|at 840 nm, 50 MHz -40°C < Ta < +85° C 


45 | 
RMS Output Noise Voltage | | 0.40 | 0.59 | 


Bandwidth Filtered @ 75 MHz, Pr = 0 uhW 
| | | a7 Unfiltered Bandwidth Pr = 0 pW 


Equivalent Optical Noise Input Power | | -43.0 | -41.4 dBm Bandwidth Filtered @ 75 MHz 
(Me) __foosofocss) ww fo 


Peak Input Power | fre | apm ta=2s’c 
| fas | pw [taz2sec 

| 82 | dem |4orcstasse'c 
|_| t50 | nw f4o%cstasee°C 
| Vode _|DCOutputVottage | 42 | 3 | 24] Vv PRsopw 
Powersupycuren || 8 16 | WA oem 


tr, te Rise Time, Fall Time 3.3 | 6.3 Pr = 100 uW, Rioap = 511 Q, 
(10% to 90%) CLoab = 5 pF 
PWD Pulse Width Distortion 0.4 | 2.5 Pr = 150 pW Peak, Pwidth = 10 ns, 
50% Duty Cycle 


| BW [Bandwisth || 105 || Mz 3B Electrical 
__PSRR [Power Supply RejectionRaio || 20 | |B @1oMHz 


Mechanical Dimensions 


0.500 (12.70) — 2 1/4-36 UNS THREAD 2 Pe 500 (12.70) 
g sgt of i, oD —< = een DB 
0.500 (12.70 eee «0-25 (6.35) Enea 
| Dey 0.500 (12.70 a 0.280 (7.11) 0.33 (8.38) 
waren ee 
0.87 (22.1) ae (24.89) 
0.250 (6.35) t- 0.250 (6.35) fe 
0.40 (10.2) enn 0.040 (10.2) =] 
: 0.14 (3.56) ET 0.14 (3.56 
0.150 (3.81) | 0.150 (3.81) rt 0.050 (1.27) 
0.100 (2.54) —= 0.050 (1.27) 0,100'(2-54) 0.100 (2.54) 


0.100 (2.54) 


= 0.20 (5.1) 
NSIDE. PINS 
a 


INSIDE. PINS 

® 0.018 (0.46) pee 
OUTSIDE. PINS 0.020 X 0.015 
0.020 X 0.015 (0.51 X 0.38) 
(0.51 X 0.38) 


0.33 (8.38)—© 
0.30 (7.62) jx: 
I—0.25 (6.3! 


0.50 (12.7) = we i 


0.40 (10.2) | o | 0.28 (7.1) 
ie eae | (Ore 
| | ' 0.14 (3.60) | || 
Ao UNEF—2A 
ei6 een | | —~ 0.05 (1.27) 
0.15 (3.81) kx 0.10 (2.54) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


PINS 2,3, 
@ 0.018 


7 
0.46) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF320 
January 1994 


Fiber Optic GaAlAs LED 
Types OPF320A, OPF320B, OPF320C 


Features 


e High radiant output for fiber optic 
applications 

e High speed 

e Electrically isolated from case 


Description 


The OPF320 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
hermetic package. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.131 (3.33) 


.500 (12.70 
.121 (3.07) mii ) 


.185 (4.70) 
.1B2 (4.62) 


030 ro: Lo 
MAX 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.220 (5.59) 
.048 (1.22) 


Sw .028 (0.71) 


L048 (1.17) 
.036 (0.91) 


.208 (5.28) 


.019 (0.48) 
.016 (0.41) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


MeEVeIse VONAGG i s.620 ct cutee abated iin areca eee ee eee 1.0V 
Continuous Forward Current ..........0. ccc cee c cece cece eee ee ees 100mA“ 
Storage Temperature Range ............ 0.0 cece eee ee -55°C to +150°C 
Operating Temperature Range ..............00cc cece eee -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
[ok] ee ne era ene HEM n Ne HOME tT Car rE Tenn aK ee 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100mA @ 25°C 


Refractive OPF320B | OPF320A 
Index 
| Graded | 0.20 | 7.5yW 12.5W 194W 


50/125um 
62.5/125ym hoe 


Graded 16uW 22uW 34uW 
100/140um 0.28 38uW 
Step 0.41 140,W 235yW 360uW 
*PCS - Plastic Clad Silica 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF320A, OPF320B, OPF320C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter Min | Typ | Max| Units | TestConditions 


Radiant Power Output OPF320C | 5.0 | 7.5 
OPF320B | 10.0 | 12.5 uW |IF = 100 mA?) 
OPF320A | 15.0 | 19.0 


Forward Voltage | 47] 20) Vv iip=t00ma 
Peak Output Wavelength | 830 | 850 | 870} nm |Ir=50mA 


|B |Spectral Bandwidth Between Half Power Points | | 35 | | _nm_|Ip=50mA 
| |OutputRiseTime || 80 | 8.0 | ns _ tr = 100A, 10%-9076" | 
tt Outputralttime | 8.01 10.0 st = 100A, 2074-10740 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY sae. 2 ne , 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT ae ees 


1000 
900 
800 
700 


RELATIVE RADIANT INTENSITY 


RELATIVE RADIANT INTENSITY 


SARS RREE 
ACSERERE 


90 75 100 125 150 175 200 


55 -25 O 2 50 75 100: 125 


T,~ AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


z 2 

& 07 = 

= 086 @ 

z = 16 

a 0.5 = 

noe a ee 3 15 

ii coe cme mene ees ae | 
0 [_\ : 
2) Oe A De ee! 
600 700 = 800 900 1000 1100 55 -25 0 25 50 75 100 125 

WAVELENGTH Nanometers T as AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF321 
January 1994 


(SP), OPTEK 


Fiber Optic GaAlAs LED in SMA Receptacle 
‘Types OPF321A, OPF321B, OPF321C 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 


Description 


The OPF321 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, anda 
dust cap. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


aes fh (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


_— (7.11) 


1/4- 
THREADS 


.155 (3.94) .400 (10.16) 
: MIN. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage... 1... ccc ccc cece cence eee ee enees Seite cas 1.0V 
Continuous Forward Current ......... 0... ccc cece eee eee ee eens 100mA4) 
Storage Temperature Range .............. ccc cece eee eee -55°C to +125°C 
Operating Temperature Range ............. ccc cece eee eees -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ANON Ms in el ects se sees ees ee eta Serer oars oer ae es anne 240°C") 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Pre Bias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100 mA 
continuous current in 25° C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir= 100MA @ 25°C 


Refractive OPF321B 
index 


50/125um | Graded | 0.20 | 7.5uW 12.5,W 19uW 


. Graded 
Graded 


62.5/125ym 
100/140um 


200/300.m* 
*PCS - Plastic Clad Silica 


16uW 
38uW 
140uW 


22uW - 
62uW 
235uW 


34uW 
95uW 
360uW 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF321A, OPF321B, OPF321C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Sym | —_____Pameetat______| Wn | Tye | es Unt |_ Teet Geneon _ 


Radiant Power Output OPF321C | 5.0 | 7.5 
OPF321B | 10.0] 12.5 uW |Ir = 100 mA?) 
OPF321A | 15.0 | 19.0 
Forward Voltage | 47) 20) Vv | IF = 100 mA 
830 Ir = 50 mA 
Spectral Bandwidth Between Half Power Points 35 | | nm |ip=50mA 
Output Rise Time | 60 | 8.0 | ns |Ip=100mA, 10%-90%") 
Output Fall Time | 6.0 | 10.0] ns IF = 100 mA, 90%-10%°) 


Peak Output Wavelength 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY j | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT BU, oe See eeoee 
14 a AE RR ER 300° 
babe het Beatle = 
1.2 700 
Pt = 
2 1 2 500 
= Z 400 
z 08 z 350 
2 2 300 
y 0.6 i 
7 SERRE R 
« 04 ce 


pom 


0.2 
Se 
-55  -25 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE - °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


z 2 

2 07 = Wg 

= 06 8 

S 05 TT 2 8 

2 04 mie 2 1 

“ps Gee camer ee (a 
=e Dae eens) Gane ieee ee # i Zan 
KO al 7 _l 
600 700 800 900 1000 1100 55 75 100 125 

WAVELENGTH Nanometers Ty — AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF322 
May 1993 | 


SP OPTEK 


Fiber Optic GaAlAs LED in ST* Receptacle 
Types OPF322A, OPF322B, OPF322C 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 


Description 


The OPF322 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 

dust cap. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 


200/300 microns. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.235 (5.97) H 
tT MAX ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


.375-24 UNF~2A 

THREAD 

.155 (3.94) .410 (10.41) 
.B10 (20.57) 


.790 (20.07) 


.400 (10.16) 
MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


HeVerse VONAGC os iene es idawtawioeetitieiees te lewewaes Seeded eea eee 1.0V 
Continuous Forward Current .........0. ccc cece cece cece seen eeeuas 100mA“) 
Storage Temperature Range............ Se A hard Led le aaetaet -55°C to +125°C 
Operating Temperature Range ...............cc scene eee ees -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ON eee ccdauec tot eea teed taia tte geei en ees aataciet ena 240°C) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25 °c 


Refractive OPF322B 
Sao 


| Graded 7. | 7.5uw | 12. | 12.5yw | 1 | 19uW 


| 50/125um_| 


62.5/125um =m ee a 


too4oum | Graded | 0.29 | sauw | eau | a5 
200/300nm*| Step | 0.41 | 140uW | 235uW 360uW 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 (214) 323-2200 


8-14 


Fax (214) 323-2396 


Types OPF322A, OPF322B, OPF322C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | Parameter Min. Typ | Max Units | Test Conditions 


Radiant Power Output OPF322C | 5.0 | 7.5 
OPF322B | 10.0 | 12.5 uW |e = 100 mA?) 
OPF322A | 15.0 | 19.0 


__Ve_|Forward Voltage ita es 
ap [Peak ouput Warsong 650 00 | om re soma 
___B__Spectral Bandwidth Between Half Power Points | | 85 | nm Ir=50mA 
ounce tine | 80 | 80) ns ie 100A, 1090080 
[tt (Output FaliTime | 60 | 10.0 ns’ = 100 mA, 2076-10764) 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT pete eiehonversian 


1000 
900 
800 
700 
600 


500 
400 
350 
300 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


Pfeevoma TTT 


RELATIVE RADIANT INTENSITY 


0.2 
PE 

5 -25 QO 25 75 100 125 0 25 50 75 100 125 150 175 200 

T,~ AMBIENT TEMPERATURE ~ °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
1.1 | 1.9 
1.0 
0.9 1.8 
0.8 ca) 
0.6 man 
: << 
= 616 OS 

05 5 WS 
. ee z ie |. = 100mA = 
ee (ee 2 | 
01 |} — | bit 

: Po AN i 

600 700 #800 900 ~=©.: 1000 1100 -55 25 50 75 100 125 

WAVELENGTH Nanometers T,— AMBIENT TEMPERATURE — °C 


A 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF340 
May 1993 


(S), OPTEK 


Fiber Optic GaAlAs High Speed LED 
Types OPF340A, OPF340B, OPF340C, OPF340D 


Features 


e High radiant output for fiber optic 
applications 

e High speed 

e Electrically isolated from case 


Description 


The OPF340 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
package. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 


£131 (3.33) 
.121 (3.07) 


@ .100 (2.54) 
aaee Tae) NOM 


.185 (4.70) 
. 182 (4.62) 


.220 (5.59) 


.208 (S.28) .048 (1.22) 


f : 028 (0.71) 
| | 019 (0.48) NV 
.030 (0.76) g ————— 3 ° 
MAX 


.016 (0.41) 


.046 (1.17) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 036 (0.91) 


\ 
Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voladen. <a cin se ccyabeayiscd tees ese wasia ee ewatatewsld 1.0V 
Continuous Forward Current .......... 2... cece eee ee eee nee eens 100maA“) 
Storage Temperature Range .......... 0... cece cence ee eens -55°C to +150°C 
Operating Temperature Range ............. 2 cece ee ee eee -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
PRO hg outa ee ees Bak Melia el ok Ace! cate neces tonsa ae ease ee eee 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 
Typical Coupled Power 
I- = 100mA @ 25°C 
kot Refractive can OPF340D | OPF340C | OPF340B | OPF340A 
Index 


0.20 
0.28 
|200/300um"| Step _| 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 | (214) 323-2200 Fax (214) 323-2396 
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Types OPF340A, OPF340B, OPF340C, OPF340D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Min | Typ |Max Units | Test Conditions 


OPF340A 


Ve Forward Voltage 20 IF = 100mA 
[a 
Ne) Peak Output Wavelength 830 | 850 | 870 lr = 50mA 
B basa Bandwidth Between Half Power Points IF = 50mA 
5 


tr  |Output Rise Time Ee Iz = 100mA, 10%-90%) 


ty Output Fall Time | 45) 60) ns | IF = 100mA, 90%-10%©) 


TYPICAL PERFORMANCE CURVES 


Po Radiant Power Output OPF340D 
OPF340C Nae (2) 
OPE3408 uW  |l-F = 100mA 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY cee =, Ea Ceavenenae 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 


4000 
900 
RAN 2 ae tlt, le oe gl 1.90 B00 
700 
ele de age oes 
= - 500 
1 1.00 400 
350 
PEL YL | | sm 
0. 
"TET TTT [| és 
os YEE ET tt 
Pt tt | ozs 
’ Fi 
55 -25 O 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
600 700.~=—s 800 900 1000 1100 5 -25 0 25 450 75 100 125 
WAVELENGTH Nanometers T a AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF341 
May 1993 


(S), OPTEK 


Fiber Op tic GaAlAs High Speed LED _inSMA Receptacle 
Types OPF341A, OPF341B, OPF341C, OPF341D 


Features 


_@ Component pre-mounted and ready 


to use 
e Pre-tested with fiber to assure 
performance 
e Popular SMA style receptacle 
e High Speed 
e Electrically isolated from case 


Description 


The OPF341 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, anda 
dust cap. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


; .84 
086-56 e202 88) ANODE CATHODE 
UNC - 28 


.100 (2.54) DIA. 
NOM, 


.375 (9.53) .500 (12.70) 


THREADS 
.155 (3.94) . 400 (10s16) .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


OVGISG VOlaGG excel new ect eean ender eee haiee eee enw eens Sea 1.0V 
Continuous Forward Current .......... 0c c cece eeeeeeeeeeeeeaeuee 100mA™ 
Storage Temperature Range ............0. cece eee ee ee ees -55°C to +150°C 
Operating Temperature Range .............. 0c cece eee eens -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
BPO) Fhe ies Sree ete a oedema sem chiens wer aeding Basaneaed nee 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50m core, N.A. = 0.20. 


_ (3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 


(uW/1000). 
(4) Derate linearly @ 1.0mA/C above 25°C. 
(5) Prebias @ 5mA current. 
LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25°C 


Refractive = OPF341D | OPF341C | OPF341B | OPF341A 
Index 


| sori25um | Graded | 020 | 7suw | 125uw | 1euw | 25uW | 


625/125um| Graded | 0.28 | 14uW | 2auW | 3quW | 45uW 


Graded | 0.29 | seuw | 6auw | 95uW | 126uW 


041 | tou | aasuw | 34ouw | 475uW 


100/140ym 


200/300nm* 
*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OPF341A, OPF341B, OPF341C, OPF341D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter Min | Typ |Max| Units | Test Conditions 


Radiant Power Output OPF341D! 5.0 7.5 
OPF341C _ (2) 
OPF341B | 15.0 | 18. Bee seen yoee 
OPF341A | 20.0 | 25.0 


rower Votag® ar [a0 |v freien 
xp  |Peak Output Wavelength 
B Spectral Bandwidth Between Half Power Points aed nm 
fae. Output Rise Time mercies IF = 100mA, 10%-90%") 
vOuparartine | a8 | 00 no 1A, goto 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY Een een veuoae 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT roa 


900 
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700 


Soe 
aan <e 


ce es 
Ree 
dee 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


55 -25 QO 25 S50 75 100° 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE - °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


= 0.8 a 
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> ae | ee 

a a a ee ae eee | 
600 700 °# 800 900 ~@61000 = 1100 55 -25 O 25 50 75 100 125 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF342 
May 1993 


(SP, OPTEK 


Fiber Optic GaAlAs High Speed LED in ST* Receptacle 
Types OPF342A, OPF342B, OPF342C, OPF342D 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 

e High Speed 

e Electrically isolated from case 


Description 


The OPF342 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 

dust cap. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


*ST is a registered trademark of AT&T. 


.235 (5.97 
aa ie ) ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


. 375-24 UNF-2A 

THREAD 

.155 (3.94) .410 (10.41) 
.810 (20.57) 


.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Meverse Voltage ..6 a eed ec loan serie ean ew enn tesa eeeas 1.0V 
Continuous Forward Current ...... 0.0.0.0: cece eee eee ete eee nee 100maA) 
Storage Temperature Range ............ ccc cece cence eeeee -55°C to +150°C 
Operating Temperature Range ............0. ccc cece eee e ees -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WOM | xiqtoteaeceducae ted Sar eee On aud eee cu neenen sae tas ees 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be aidended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100mA @ 25°C 


Refractive OPF342D OPF342B | OPF342A 
index 


| Graded | 0.20 | 7suw | 125uW | tenWw | 25uW _ 
j62.8/125um| Graded | 028 | tauw | 2aw | s4iW | 45yW 
| roort4oum | Graded | 020 | sow | caw | es | re5yw_| 


0.41 | 14onw | 2a5uw | sau | 475uW 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road _— Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | 
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Types OPF342A, OPF342B, OPF342C, OPF342D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
|Symbol| Parameter | Min | Typ |Max| Units | Test Conditions 
Radiant Power Output OPF342D | 5.0 

OPF342C a (2) 

OPF342B uW {IF = 100mA 

OPF342A ; 20.0 | 25.0 
ve Fowarsvotage | a 20 Vv etna 
(8 _[SrecalBandvin Steen Hak Power Points || a5 || nm =S0mA 
Output Fall Time | 35 | 45 | ns ir =100mA, 90%-10%0) 
NOMOGRAPH 


TYPICAL PERFORMANCE CURVES 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY dBm - uW Conversion 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 


RELATIVE RADIANT INTENSITY 
os) 
co 

RELATIVE RADIANT INTENSITY 


0.2 
0 
-5 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE - °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
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600 700 ~=—- 800 900 1000 1100 55 -25 O 25 50 75 100 125 


WAVELENGTH Nanometers T AT AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF345 
May 1993 


Fiber Optic GaAlAs High Speed LED 
Types OPF345A, OPF345B, OPF345C, OPF345D 


Features 


e High radiant output for fiber optic 
applications 

e High speed 

e Electrically isolated from case 


Description 


The OPF345 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
package. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.131 (3.33) 


.500 (12.70) 
.121 (3.07) MIN 


—@ .100 (2.54) 
NOM 


.185 (4.70) 
. 182 (4.62) 


030 ne L 
MAX 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


-220 (5.59) 
.208 (5.28) 


eis (1.22) 
NV 028 (0.71) 


.046 (1.17) 
.036 (0.91) 


.019 (0.48) 
.016 (0.41) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ROV6Ise Voltages c40%'s rw chan eaee niece aed axe te Ga TSS wea eeeseRRS 1.0V 
Continuous Forward.Current .......... 0.0 e cece eet ee eee eee 100mA™ 
Storage Temperature Range ........ eee eee ere ee -55°C to +150°C 
Operating Temperature Range .......... 00.00 cece eee eens -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOM doa taictat ecnus cate met pub eaten ens nae amacrine 240°C") 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25°C 


a ae OPF345D | OPF345C | OPF345B | OPF345A 
Index 


}62.5/125um) Graded | 028 | 14uw | 2auw | 34. | 45uW | 


100/140um 
200/300pm* 
*PCS - Plastic Clad Silica 


Graded 38uW 62uW 95uW 125yW 


oat | t4ouw | aasuw | s4ouw | 475uW | 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OPF345A, OPF345B, OPF345C, OPF345D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
Symbol | Parameter | Min | Typ |Max| Units | Test Conditions 

Radiant Power Output OPF345D 

OPF345A | 20.0 | 25.0 

ve omersvotage a 2) v= t0OmA 
8 _Sectal Bancwiah Between Hal PowerPoins | as || wm R= SMA 
Oe Fab Tine || 85 | 8 | ne OA BORON 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
dBm - uW Conversion 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT ano. 
era aa a (ee an 
z P 
cd cd 
5 5 
z 3 
2 2 
s w 
5 5 
55 -25 0 25 50 75 100 125 | 0 25 50 75 100 125 150 175 200 
T - AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
; “HL LE 
1.0 Ow 
a6 nee ee ee ee 19 2 
. OZ 
= CO E 
& 07 re i Te 
= 06 re , © 
cine ee SS He eee ee ee: 
s «t——-} Z 15 ee 
= * = 
= 03 ° a4 
303) |} | petonma 
0.2 { 1.4 


tao, 


600 «6700»«= 800 3S/s(«900-s's«é1000—Ss«1100 55 -25 0 25 50 75 100 125 
WAVELENGTH Nanometers T AT AMBIENT TEMPERATURE — °C 


Opiek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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beh we (Sp), OPTEK 
Product Bulletin OPF346 | — 


May 1993 


Fiber Optic GaAlAs High Speed LED insma Receptacle 
Types OPF346A, OPF346B, OPF346C, OPF346D 


CATHODE 


.375 (9.53) .500 (12.70) 


THREADS 
.15S (3.94) ’ . 400 oe .280 (7.11) 


“DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Component pre-mounted and ready Reverse Voltage................ eset heatras eee SS eR er ee re re eee 1.0V 
to use ae Continuous Forward Current .......... 000. cece eee eee eee eenees 100mA“ 
e Pre-tested with fiber to assure Storage Temperature Range ........ ee ee are -55°C to +150°C 
performance Operating Temperature Range ..............0cccccueeeaeees -40°C to +125°C 
e Popular SMA style receptacle Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
° High Speed IRON iced sie ds a8 toate hora indy acitemuteiiel waaiha: a dune ion kane init nate 240°C") 
e Electrically isolated from case Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Description (2) Graded index fiber, 501m core, N.A. = 0.20. : 
(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
The OPF346 series LED consists of a (uW/1000). | 


hermetic LED, pre-mounted and aligned (4) Derate linearly @ 1.0mA/°C above 25°C. 
in an SMA receptacle. This 00) Erenlee Gorn current 
configuration is designed for PC board or LED Burn-in 


panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
dust cap continuous current in 25°C ambient. 


The LED’s are designed to interface with | 
multimode optical fibers from 50/125 to TYPICAL COUPLED POWER into OPTICAL FIBER 
200/300 microns. 3 


Typical Coupled Power 
Ir = 100mA @ 25°C 


iad Refractive OPF346D | OPF346C | OPF346B | OPF346A 
Index 


sori25um | Graded | 0.20 | 7.5uW | 125.W | teuwW | 25uW _| 
0.28 | 
0.29 


 *PGS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 7 (214) 323-2200 Fax (214) 323-2396 
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Types OPF346A, OPF346B, OPF346C, OPF346D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
Ce Ee ee 
Radiant Power Output OPF346D | 5.0 
OPF346A | 20.0 | 25.0 
vr Fowardvotags | a7 20) Ve mA 
ap PeskOupawavenah | a0 | 0 | a70) rm k= Sma 
ae es 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
dBm - uW Conversion 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 600. 


800 
700 
600 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


ee 25 50 75 100 125 0 25 50 75 100 125 150 175 200 


T A AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
1 
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Sa 
0.9 OZ 
= 08 2 Ee 
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z bas i 
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2 ee ae : 
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; ee ee 
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A" 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF347 
May 1993 


GP.OPTEK 


Fiber Optic GaAlAs High Speed LED in ST* Receptacle 
Types OPF347A, OPF347B, OPF347C, OPF347D 


Features 


e Component pre-mounted and ready 
to use | 

e Pre-tesied with fiber to assure 
performance 

e Popular ST* style receptacle 

e High Speed 

e Electrically isolated from case 


Description 
The OPF347 series LED consists of a 


hermetic LED, pre-mounted and aligned. 


in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 

dust cap. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


*ST is a registered trademark of AT&T. 


.086-56 UNC-28 ae 235 (5.97) ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


CASE 


375-24 UNF-2A 
THREAD i | 
.15S (3.94) 400 (10. 16) .410 (10.41) 


.810 (20.57) 
.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Revelse Voltage sv t<c2aoe eee dad eee oneness eee ten eeetahu kas 1.0V 
Continuous Forward Current .........0 00.0 cc cece ceca cece eee eaes 100mA“ 
Storage Temperature Range ........... ccc e eee eee eee -55°C to +150°C 
Operating Temperature Range ...........000 cece cece eens -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
[he Go eae ey ee Ciiuditntiiwntee sen taeaain 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following ores -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25°C 


Fiber bala OPF347D | OPF347C | OPF347B | OPF347A 
Index 


sorizsum | Graded | 020 | 75 | i2suw | tw | 25uW | 


62.5/125um| Graded | 0.28 
0.29 


200/300ym* 140nw | 235uW | 340uW | 475uW 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF347A, OPF347B, OPF347C, OPF347D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
Ce 
Radiant Power Output OPF347D | 5.0 
OPF347A | 20.0 | 25.0 
ve Power voings ar [a | vrei 
ap Peak OuputWavenah =| || 670m 
Sen: ie=50mA 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
dBm - uW Conversion 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT agao 
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T AT AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF370 
January 1994 


Fiber Optic GaAlAs LED 
Types OPF370A, OPF370B, OPF370C, OPF370D 


Features 


e Electrically isolated plastic cap 
package 

e High radiant output for fiber optic 
applications 

e High speed 

e Designed to self align in the 0.228 
inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 


Description 


The OPF370 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 


.168 (4.27) 
——— .500 (12.70) 
.158 (4.01) MIN. 


.139 (3.53) 
.125 (3.18) 


.225 (5.72) 
.215 (5.46) 


COLOR CODE OOT ‘ 
.048 (1.22) 
028 (0.71) 


019 (0.48) \e ; 
O11 (0.28) ct ee, DTA’, ANODE 
008 (0. aC Be .016 (0.41) : 190 (2.54) 


C DIA. 


CENTERING LUGS 


P =e — .236 (5.99) Bad 
IMENSIONS ARE IN INCHES (MILLIMETER — . .046 (1.1 
.232 (5.89) nDae LET) 
.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ReEVeISe VONAGE icra ies ates came dt oH Eee Re ees peewee § 1.0V 
Continuous Forward Current ............. 0. cece cece eee eee eee 100mA4) 
Storage Temperature Range .......... 0c ccc cece eee ees -55°C to +115°C 
Operating Temperature Range ..............0cc cece eee anes -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WOM) 2 suna Gea naiiae eso dud tweets iose ar hembatsrgedmianneaueat 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = 10 log 
(wW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25 °C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100mA @ 25 °c. 


cme Refractive a OPF370D | OPF370C | OPF370B | OPF370A 
Index 


50/1 | 50/125um_| | Graded _ 7.5yW 12.5uW 19u,W 29uW 


a a Bou 
100/1404m | Graded | 0.29 | 6ouW | s7HW | 1290W | 200.W 


Step 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 = (214) 323-2200 Fax (214) 323-2396 
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Types OPF370A, OPF370B, OPF370C, OPF370D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter 
Radiant Power Output 


VF Forward Voltage 


Test Conditions 


OPF370D (No Dot)} 5.0 
OPF370C (Blue) 10.0 
OPF370B (Yellow) | 15.0 
OPF370A (Red) 25.0 


le = 100mA 


Taf 20 V {IF = 100mA 


Ap Peak Output Wavelength 830 | 850 | 870; nm jlF=50mA 
Spectral Band Width Between Half Power Points IF = 50mA 


B 
tr Output Rise Time 
tf 


Output Fall Time 
TYPICAL PERFORMANCE CURVES 
RELATIVE RADIANT INTENSITY 


vs. AMBIENT TEMPERATURE 
Cee ea eee ee ee 


RELATIVE RADIANT INTENSITY 


-5 25 50 75 


T Ay AMBIENT TEMPERATURE — °C 


100 125 


RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 


RELATIVE RADIANT INTENSITY 


900 1000 1100 


800 
WAVELENGTH Nanometers 


8.0 | ns |IF=100mA, 10%-90%'°) 


10.0} ns |IF = 100mA, 90%-10%'°) 


6.0 
6.0 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY dBm - uW Conversion 


vs. FORWARD CURRENT 


RELATIVE RADIANT INTENSITY 


0 25 50 


FORWARD CURRENT - mA 


73 100 125 150 175 200 


FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 


FORWARD VOLTAGE - VOLTS 
ro) 


-eSES Le 
2 0 2 50 75 


100 125 
T,~ AMBIENT TEMPERATURE ~ °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 
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Product Bulletin OPF371 
January 1994 


Fiber Optic GaAlAs LED in SMA Receptacle 
Types OPF371A, OPF371B, OPF371C, OPF371D 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 


Description 


The OPF371 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 


The LED’s are designed to interface with 
mulitmode optical fibers from 50/125 to 


- 200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


aid ae (5.84) 


.100_ (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


THREADS 


155 (3.94) 400 (10.18) .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ROVGrse VONAUG) asia han ert cat hoa tener ae ide Seda meade sesrenuae tw 1.0V 
Continuous Forward Current .......... 0... ce eee eee eee eee eas 100maA4) 
Storage Temperature Range .............ccce eee euee ee eees -55°C to +100°C 
Operating Temperature Range ........... ccc cece eee -40°C to +85°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ION aera dee te ann ale wank, A pit da dtae ey eet tie eee aos a tae . 240°C" 

Notes: | 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Pre Bias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25° C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100MA @ 25 °c 


ae Refractive na OPF371D | OPF371C | OPF371B | OPF371A_ 
Index 


| 29nw | 
0.28 27W 35uW 51pyW 89uW 


f1o0/4oun | Graded | 020 | cow | e7uw | r2xw | 200.W 
|200/300um"| _Step_| 0.41 | 320uW | 463,W | 606xW | 750,W _ 


*PCS - Plastic Clad Silica 


s0/t25um | Graded | 0.20 | 7.5uw | 125uW | 19nW 
je2.srt2sum| Graded | 028 | 2ruw | o5uw | stuW 


Carrollton, Texas 75006 
8-30 


(214) 323-2200 Fax (214) 323-2396 


Types OPF371A, OPF371B, OPF371C, OPF371D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Parameter Min | Typ | Max | Units | Test Conditions 
7.5 


Po Radiant Power Output OPF371D | 5.0 
OPF371C | 10.0 | 12.5 
OPF371B | 15.0 | 19.0 
OPF371A | 25.0 | 29.0 


VE Forward Voltage 1.7 | 2.0 Vs{le = 100mA 


Ap Peak Output Wavelength 830 | 850 | 870 | nm j|IlF=50mA 


B Spectral Band Width Between Half Power Points nm |l-p = 50mA 
tr Output Rise Time 


tf Output Fall Time 


uW IIe = 100mA?) 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY - uW Conversion 
vs. AMBIENT TEMPERATURE 


oe 
mane ae 
een 
eee eee 


RELATIVE RADIANT INTENSITY 
rm) 
co 

RELATIVE RADIANT INTENSITY 


0.2 
0 


0 1000 
=e 
-4 
-6 
99 25 0 2 50 75 100 125 0 25 50 75 100 125 150 175 200 
T A AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
AD om : oo 1.9 
09 | 18 | 
0.8 | | 
0.7 | hares a — 
0.6 | ae 7 
05 | : 
ef |B 
a || 
ee ee 
25 50 | 
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RELATIVE RADIANT INTENSITY 


600 700 ~—- 800 900 1000 1100 55 -25 O 75 100 125 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF372 
May 1993 


(SP) OPTEK 


Fiber Optic GaAlAs LED 
Types OPF372A, OPF372B, OPF372C, OPF372D 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 


Description 


The OPF372 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


in ST* Receptacle 


a a (5.97) 
AS ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


. 375-24 UNF -2A 
THREAD 


.1SS (3.94) .410 (10.41) 
-,B10 (20.57) 


.790 (20.07) 


.400 (10.16) 
MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Meverse V OlaGS .csacadnhtadsan eek soto meee ee bes cea deeue? 1.0V 
Continuous Forward Current ........ 0.0.0. e ee eee cence eee eee ees 100mA4) 
Storage Temperature Range .............. eee ee eee eee ee ees -55°C to +100°C 
Operating Temperature Range .......... 0.00. cece eee eens -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WIN ces cer eee Gelato ceeds crate wa are Med see NaN ae ae tien ‘aasradargs a a 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 
Typical Coupled Power 
IF = 100mA @ 25°C | 
om | Refractive con OPF372D | OPF372C | OPF372B | OPF372A 
Index 


so/125um | Graded | 0.20 | 7.5uw | 125uw | touW | 2oKW _| 


| too/t4oum | Graded | 0.20 | 
100/140um | Graded 
200/300um"| Step | 0.41 | s2quw | aeauw | soguw | 750uW_| 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF372A, OPF372B, OPF372C, OPF372D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Parameter 
Po Radiant Power Output OPF372D | 5.0 
OPF372C | 10.0 
OPF372B | 15.0 | 19.0 
OPF372A | 25.0 
VF Forward Voltage 1.7 
“ Peak Output Wavelength 830 
Spectral Band Width Between Half Power Points 
Pe Output Rise Time 
__tt__ [Output Fall Time 


TYPICAL PERFORMANCE CURVES 


RELATIVE RADIANT INTENSITY 
oO 
co 


RELATIVE RADIANT INTENSITY 


RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 


aaa 
nS 
ae 


RELATIVE RADIANT INTENSITY 


25 90. 75 100. 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE ~ °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH 


FORWARD VOLTAGE - VOLTS 


800 900 1000 1100 55 -25 0 25 50 75 100 125 


WAVELENGTH Nanometers T a AMBIENT TEMPERATURE — °C 


x | Units | Test Conditions 


css |_ [om [essina 
6.0 | 80 | ne _Ie=100mA, 1o%-00%9) 


lz = 100mA®) 


20 | V |ie=100mA 
870 | nm |ip=50mA 


vs. AMBIENT TEMPERATURE 


10.0} ns |lr= 100mA, 90%-10%4) 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY |} dBm - uW Conversion 
vs. FORWARD CURRENT | 


1000 
300 
B00 
700 


600 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Product Bulletin OPF390A 
January 1994 


Fiber Optic GaAlAs High Speed LED 
Types OPF390A, OPF390B, OPF390C, OPF390D 


Features 


e Electrically isolated plastic cap 
package 

e High radiant output for fiber optic 
applications 

e High speed 

e Designed to self align in the 0.228 
inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 


Description 


The OPF390 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 


The LED’s are designed to interface with 


multimode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.168 (4.27) 


ee .500 (12.70 
.158 (4.01) ( ) 


.225 (5.72) 


139 (3.53) Ta 7a ae 
125 (3.18) 


.215 (8.46) 


COLOR COOE DOT 


.019 (0.48 
O11 (0.28) 2019 (0.48) DIA. ANODE 
“006 (0. spite nl .016 (0.41) 

CENTERING LUGS 


.236 (5.99) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) = ——————— DIA. 
.232 (5.89) 


.048 (1.22) 
.028 (0.71) 


.100 (2.54) 
PC DIA. 


.046 (1.17) 
.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage..............2-.00 eee Cee ee eee eee 1.0V 
Continuous Forward Current ......... 0.0. cece eee eee e eee 100maA) 
Storage Temperature Range .............. ccc cece cece eee es -55°C to +115°C 
Operating Temperature Range ................00c cece eens -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
OM secceeonaahind Se wy ats Lee ORES oe Cas eae ae Seat eeae: 240°C) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
ri 100mA @ 25°C 


este OPF390D | OPF390C | OPF390B — 
Index 


gms | Gated |_ 029, 75u | 28 18uW ans 
enw 


1 | 115uw | 170nW 
0.41 
*PCS - Plastic Clad Silica 


100/140um ages | 020 | sow | a5, — 
ae 


Carroliton, Texas 75006 
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Types OPF390A, OPF390B, OPF390C, OPF390D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Parameter Dot Min “Typ | Max’! Units Test Conditions 
7.5 | 


Radiant Power Output OPF390D (Silver) 

OPF390C (Black) 10.0 | 12.5 
OPF390B (Green) | 15.0; 18.0 
OPF390A (Orange) 


uW |IF = 100mA@) 


as on ie eee 


35 |_| nm |ir=50mA 
Output Rise Time | Ir = 100mA, 10%-90%') 
Output Fall Time 45 160] ns IF = 100mA, 90%-10%°) 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
dBm - uW Conversion 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 1000 
B00 
700 
600 
's = 
2 2 = 
Z z 
z 3 -6 
< Z 
= = 
5 a = 
55 -25 0 25 50 75 100: 125 0 25 50 75 100 125 150 175 200 
T,- AMBIENT TEMPERATURE - °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
(ea (A “re ea | - 
; OF 
| : 1.8 a 
Ee 90. 2 9 
2 S 17] oe 
= 0. eee 4 a re 
= a x 4 ‘as | O 
< = 
= orn eo : 
z | = 15 
“EEE 
bm 13 
600 700 =>. 800 900 1000 1100 55 -25 0 25 50 75 100 125 
WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF391 
May 1993 


(SP OPTEK 


F iber Optic GaAlAs High Speed LED insma Receptacle 
Types OPF391A, OPF391B, OPF391C, OPF391D 


Features 


e Component pre-mounted and ready 
to use 


e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 

e High Speed 

e Electrically isolated from case 


Description 


The OPF391 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, anda 
dust cap. 


The LED’s are designed to interface with 


mulitmode optical fibers from 50/125 to 
200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


ie a (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


se ales (7.11) 


1/4-36 
THREADS 
.400 (10.16) 
MIN. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


HEVeISe VONAGS Jc dancin cotnee sehen n eae Mesos en eee eee iae eweants 1.0V 
Continuous Forward Current .......0 00. c cece cece eee e eee eeeeaey 100mA4) 
Storage Temperature Range ............. 0c cece eee eee ee -55°C to +100°C 
Operating Temperature Range ............. 0c eee ee eee ee ene -40°C to +85°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering Py 
240°C 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. : 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Refractive OPF391D OPF391B | OPF391A 
index 


62.5/125um| Graded | 0.28 | 27uWw | 35uW | 45uW | 75uW 
1001404 | Graded | 0.20 | seyw | a5uw | 115uW | 1700W_ 
0.41 


|200/300um* | Step _| 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 Fax (214) 323-2396 
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Types OPF391A, OPF391B, OPF391C, OPF391D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
|Symbol | _ Parameter Min | Typ [Max Units | Test Conditions _| 
Radiant Power Output OPF391D |; 5.0 | 7.5 
opraete | 100 | 25 | | aw len coma’ 
OPF391A | 20.0 | 25.0 
ve [Fomaravotage | 1 2.0 Vee tooma 
Ap [Peak Output Wavelength | 890 | 850 | 870] rm |ir=50mA 
8 _[specta Bandvh Between Hal PowerPons || 6 |_| om 
__|OutputRise Time || 45 | 60, ns I= 100mA, 10%-9040 
+ louparatting || 48 | 60) nse = 100A, gon 10N0 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY oe > eneneternee 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


5 -25 O 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE ~ °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


0.9 

= 08 ca 
= 07 5 
z tad 
5s 0.6 Z 
a gg | oe ee 
i. Baa : 
Ss 04 = 
a os ryt 
po 


600 700 800 900 1000 1100 55 25 0 75 100 125 


WAVELENGTH Nanometers T re AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF392 
May 1993 


(SP), OPTEK 


Fiber Optic GaAlAs High Speed LED 


in ST* Receptacle 


Types OPF392A, OPF392B, OPF392C, OPF392D 


Features 


e Component pre-mounted and ready 
to use | 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 

e High Speed 

e Electrically isolated from case 


Description 


The OPF392 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.086~-56 UNC-2B8 


‘ee (5.97) 
MAX 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


.375-24 UNF-2A 
THREAD L | 
.1SS5 (3.94) . : .410 (10.41) 


.810 (20.57) 


.780 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ROV6ise VOlage. cect aii nea ee ances he te euen gues aes weal enees 1.0V 
Continuous Forward Current ..........0 0000 ccc ccc cece cece eee anes 100mA™ 
Storage Temperature Range .............. 0c cece eee e ee eees -55°C to +100°C 
Operating Temperature Range .............. eee ee eee ee eee -40°C to +85°C 
Lead Soldering vemperatife {1/16 inch (1.6mm) from case for 5 sec. with soldering 
TON le Ke rctaata Reetah nails ees ee ine Cine haves ack et baad aoaeenens 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 501m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following se dace -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


Ali LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


~ TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25°C 


Refractive OPF392D OPF392B | OPF392A 
index 


| so/r25um | Graded | 0.20 | 7.5uW | 125uW | exw | 25uW | 

62.5/125um| Graded | 0.28 | 27uw | s5uW | 45uW | 75uW_| 
100/140um | Graded | 0.29 | seuW | a5uW | 115, | 170.W_ 
200/300um*| Step | 0.41 | 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OPF392A, OPF392B, OPF392C, OPF392D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[symbol Parameter Min. Typ Max’ Units | Test Conciions 


Radiant Power Output OPF392D | 5.0 


Forward Voltage 


OPF392C | 10.0 | 12.5 
OPF392B | 15.0 | 18.0 


uW |e = 100maA?) 
OPF392A | 20.0 | 25.0 


- 
8 Speata andi Boween Ha Power Pons || 05 |_| om 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
dBm - uW Conversion 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 


0.25 
2 ZBEEEEEs 
0 : , = 0 = 
5 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 


vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 


600 700 800 


RELATIVE RADIANT INTENSITY 
o 2 
> © 
RELATIVE RADIANT INTENSITY 
~~ 
on 


900 
WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE ~ °C 


vs. FORWARD CURRENT goo" 


800 
700 
600 


500 


400 
350 
300 


FORWARD VOLTAGE - VOLTS 
om 


59 -25 Q0 25 50 75 


1000 1100 5 75 100 125 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF395A 
January 1994 


(S), OPTEK 


Fiber Optic GaAlAs High Speed LED 
Types OPF395A, OPF395B, OPF395C, OPF395D 


Features 


e Electrically isolated plastic cap 
package 

e High radiant output for fiber optic 
applications 

e High speed 

e Designed to self align in the 0.228 
inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 


Description 


The OPF395 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 


.168 (4.27) 

paasecnen memos .500 (12.70) 

.158 (4.01) MIN. 225 (S.72) 

.139 (3.53) .215 (5.46) vas 
.125 (3.18) 


COLOR CODE DOT 
.048 (1.22) 


028 (0.71) 


O11 (0. .011 (0.28) | 018 (0.48) DIA. ANODE 


PC DIA. 


CENTERING LUGS 
DIMENSIONS ARE IN INCHES (MILLIMETERS) So DIA 
MILLIM ——__— . 04 17 
.232 (5.89) 046 (1.17) 
.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltages c.is haute eae shine eae skagen tant euknedureaweees 1.0V 
Continuous Forward Current .......... 00. e cece eect eee eee 100maA) 
Storage Temperature Range ............ccccec eee ee eee eees -55°C to +115°C 
Operating Temperature Range .............0cce cence eee eees -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
PROM as era bacacererk ata ralshg Cacteteasl fat a sierra oo uaa echun A Goatees aaa ne ae st Oe 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber, 50m core, N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current. 


LED Burn-in 


All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100mA @ 25°C 


a OPF395D | OPF395C | OPF395B | OPF395A 
Index 


| 50/125um | Graded | | 25uw | 
wee a 
| to0/140um | Graded | 0.20 | sew | esuw | tisuw | 17ouw | 


041 | 200uw | 45quw | s4suw | @50,W_| 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF395A, OPF395B, OPF395C, OPF395D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
Min | Typ | Max | Units | Test Conditions 
OPF395B (Green) 


Symbol 
uW ile = 100mA@) 
OPF395A (Orange) 


Peak Output Wavelength 830 
ee Spectral Bandwidth Between Half Power Points | | aa | 
Output Rise Time | 35 145] ns | IF 
Output Fall Time | 85) 45 | 


Parameter Dot 


Radiant Power Output OPF395D (Silver) 
OPF395C (Black) 


TYPICAL PERFORMANCE CURVES NOMOGRAPH 
UW Conversi 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY a eera 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT 1000 


900 
800 
700 


600 
500 


400 


300 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


5 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 


RELATIVE RADIANT INTENSITY 


T AT AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
1.1 19 
1.0 of 
09 1.8 | a i 
0.8 n cc O 
0.7 S 1.7 Bz 
0.6 i 
05 S " 
oe ee eae a 2 15 
oe | a 
0.2 [\ 1.4 


AL oN Seen 
25 50 


600 700 800 900 1000 1100 55 -25 0 75 100 125 
WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE ~ °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(S), OPTEK 
Product Bulletin OPF396 | 


May 1993 


Fiber Optic GaAlAs High Speed LED _insmareceptacte 
Types OPF396A, OPF396B, OPF396C, OPF396D 


ae .230 (5.84) sNeGe CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) + .500 (12.70) 


THREADS 
.15S (3.94) . 400 ero ae) .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Component pre-mounted and ready AGVEISE VONAGE. sii Soak ease eer nitrate osetia pales eum eats 1.0V 
to use Continuous Forward Current ........ 0.0... cece ce eee eee eee tenes 100mA“) 
e Pre-tested with fiber to assure Storage Temperature Range ............cc ccc ceeeeeeteeeees -55°C to +100°C 
performance Operating Temperature Range ............0ccccs cece ence eee -40°C to +85°C 
e Popular SMA style receptacle Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
e High Speed IRON) ooo gets parent cand coo amead aaa seas ak ences 240°C) 
e Electrically isolated from case Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Description (2) Graded index fiber, 504m core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBiii = 10 log 
The OPF396 series LED consists of a (uW/1000). 
low cost plastic cap LED, pre-mounted (4) Derate linearly @ 1.0mA/C above 25°C. 
and aligned in an SMA receptacle. This ©) Prebias @ 5mA current. 
configuration is designed for PC board LED Burn-in 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a All LED’s are subject to 1 00% burn-in testing. Test conditions are 96 hours at 100mA 
dust cap. continuous current in 25°C ambient. 


The LED’s are designed to interface with 
mulitmode optical fibers from 50/125 to TYPICAL COUPLED POWER into OPTICAL FIBER 
200/300 microns. 


Typical Coupled Power 
IF = 100mA @ 25°C 


a: Refractive aad eet OPF396D | OPF396C | OPF396B | OPF396A 
Index 


| 7suw | 12suw | teuw | 25uw 

ee ne ee ees ee 
| 1o0/14oym | Graded | 0.29 | senw | esuw | 115uw | 170uW_ 
costeun'| op [ont | anne | oa | suey [ oon 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Electrical Characteristics (Ta = 25°C unless otherwise noted) 
OPF396C 
[Output Rise Time al ae aoe 


Types OPF396A, OPF396B, OPF396C, OPF396D 
symbol | __——— Parameter =| Min | Typ |Max| Units | TestConditions 
Radiant Power Output OPF396D | 5.0 | 
= (2) 

OPF396B uW  jlF = 100mA 

OPF396A | 20.0 | 25.0 
— Spectral Bandwidth Between Half Power Points Yat Cae 
TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT ean) > SUN nORNen san 


1000 
900 
800 
700 
600 


500 
400 
350 
300 
250 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


55 -25 0 25 50 75 100. 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


E 0.8 ~ 
e 07 5 
5 0.6 = 
< —) 
2° {| 2 
S eee a ee : 
a 0. 2 
z ae | Se | ee 
a a ae | 
600 700 =: 800 900 ~6©1000-~=—S—«1100 55 -25 0 25 50 75 100 125 
| WAVELENGTH Nanometers T,— AMBIENT TEMPERATURE — °C 


A 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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_ GP OPTEK 
Product Bulletin OPF397 | oe | 


May 1993 


Fiber Optic GaAlAs High Speed LED _in ST* Receptacle 
Types OPF397A, OPF397B, OPF397C, OPF397D 


ie (5.97) 
MAX ANODE. CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 
EERE 


. 375-24 UNF-2A 
THREAD 
410 (10.41) 


155 (3.94) .400 (10.16) 
MIN 
.810 (20.57) 
.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Component pre-mounted and ready ReVetse VONAGO Yat. ce sed sony tant ace dewicnatcaiiales eonte sean 1.0V 
to use _ Continuous Forward Current ............0.0e00- tig cited rite is 100mA“) 
e Pre-tested with fiber to assure Storage Temperature Range ........... 0.0 e cece eee eees -55°C to +100°C 
performance Operating Temperature Range ................ cece eee ees -40°C to +85°C 
e Popular ST" style receptacle Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
e High Speed ACO vata sean aees ese ieiniy aenet mehcte deaths aes wee aa mae ce Line 240°C") 
e Electrically isolated from case Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
Description (2) Graded index fiber, 50m core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 
The OPF397 series LED consists of a (uW/1000). 


low cost plastic cap LED, pre-mounted (4) Derate linearly @ 1.0mA/°C above 25°C. 
and aligned in an ST* receptacle. This _(©) Prebias @ SmA current. 
configuration is designed for PC board or LED Burn-in 


panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a All LED’s are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
dust cap continuous current in 25°C ambient. 


The LED’s are designed to interface with 
multimode optical fibers from 50/125 to TYPICAL COUPLED POWER into OPTICAL FIBER 
200/300 microns. 


Typical Coupled Power | 
IF = 100mA @ 25°C | 


Refractive OPF397D | OPF397C | OPF397B | OPF397A 
Index 


soria5um | Graded | 0.20 | 7.5uW | 12.5nW 
62.5/125um| Graded | 0.28 | 27uW 
| 100/140um | Graded | 0.20 | seuw | asuw | 116 | 170uW | 
200/300um*| Step__| 0.41 | _290uW 


*PCS - Plastic Clad Silica 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
8-44 | 


Types OPF397A, OPF397B, OPF397C, OPF397D 


Radiant Power Output OPF397D | 5.0 
WwW Ir = 100mA) 
OPF397A | 20.0 | 25.0 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
OPF397C | 10.0 ee 
VE Forward Voltage mr 1.7 | 2.0 hve IF = 100mA 


— Parameter ae eee Test Conditions 
OPF397B | 15.0 | 18.0 
Xp Peak Output Wavelength nm 


B Spectral Bandwidth Between Half Power Points 35 
tr Output Rise Time 3.5 | 4.5 ys IF = 100mA, 10%-9 0%") 


tf Output Fall Time 3.5 | 4.5 ons |e =100mA, 90%-10%'°) 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY ae at 3 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT ef ee epeenecen 


1000 
900 
B00 
700 


600 


RELATIVE RADIANT INTENSITY 
Oo 
co 

RELATIVE RADIANT INTENSITY 


eee 


0.2 
oe 
55 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE ~ °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


FIBER OPTIC 


” 
b- 
Pd 
Lu 
Pa 
O 
a 
= 
oO . 
O 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 


600 700 ~=— 800 900 1000 1100 55 -25 0 25 50 75 #100 125 
WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF420 


May 1993 


Fiber Optic PIN Photodiode 


Type OPF420 


Features 


e Electrically isolated TO-46 package 

e High speed, low capacitance 

e Optimized for fiber optic applications 
using 50 to 200 micron fiber 


Description 


The OPF420 is a low noise silicon PIN 
photodiode mounted in a special TO-46 
package for fiber optic applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 
improves signal to noise performance in 
typical short haul LAN applications. 


The PIN Photodiodes are designed to 


interface with multimode optical fibers 
from 50/125 to 200/300 microns. 


Optek Technology, Inc. 


| 1215 W. Crosby Road 


.131 (3.33) 
.121 (3.07) 


-500 (12.70) 
MIN 


.185 (4.70) 
.182 (4.62) 


. 030 ee | 
MAX 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.220 (5,59) 
.208 (5.28) .048 (1.22) 


.02B (0.71) 


.019 (0.48) 
.016 (0.41) 


.046 (1.17) 
.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Revelse Voltage: 4 cai cst toyed co eae wea e ee eeseae one ues 100VDC 
Continuous Power Dissipation...........0.00 ccc cece eee e eee eees 200mw"") 
Storage Temperature Range ...............5. ie cyanea eurd -65°C to +150°C 
Operating Temperature Range .............. 2 ee eee eee eee -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
SEONA) cities, Sin, Shea's aces Gade he A ae Rio Bereta eed Meee eee 240°C?) 
Notes: | 


_ (1) Derate linearly @ 2.0mW°C above 25°C. 


(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850nm. Re- 
‘sponsivity levels apply to 50 ym, 62.5 uum and 100 um core ne fibers. 

(4) Ru.= 50 Q, 10%-90% | 


Typical Performance Curves 


Relative Spectral Response 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF420 


Electrical Characteristics (Ta = 25°C unless outherwise noted) 


‘SYMBOL PARAMETER [ww] TP[Max|uNrTS] _TesTCONoMONS 
TR uxResponsity Sos oss) | aw Wacsov 
“ip |oatecuren tot go] na nes 
ap [Peak Response Waveingh | eo) bam | 

OupufiseTine S|) ns Nant 
or Total Capectance a0) oe Wacooy 
Fev |reitcrviw || ao | | Dog 


TYPICAL PERFORMANCE CURVES 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
< 
= 
a = 
ce 2 12 
fz} a 
ra} 2 10 
x 6 
<x 
a 4 
2 
0 25 50 75 100 125 a 10 20 30 40 50 60 70 80 90 100 
Th - AMBIENT TEMPERATURE - (°C) REVERSE VOLTAGE (VDC) 
DARK CURRENT TYPICAL CAPACITANCE 
vs. REVERSE VOLTAGE vs. REVERSE VOLTAGE 
< 
iS _ 
x S 
ra} = 
(a) 
S < 
wy S 
ea 
S 
0.0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VDC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF421 
May 1993 


(SP, OPTEK 


Fiber Optic PIN Photodiode in SMA Receptacle 
Type OPF421 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 


Description 


The OPF421 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 


interface with multimode optical fibers 
from 50/125 to 200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


ane fia (5.84) 


100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


THREADS 


.155 (3.94) . 400 Sd .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse VONAdG sn sia hs oriawnateerast ek oleae Pena eh eee ces 
Continuous Power Dissipation..........0... 0. ccc eee eee eee eee eee 200mw"") 
Storage Temperature Range ............0 ccc cece cece ee ee eee -55°C to +125°C 
Operating Temperature Range ..............00c cece eee eeeee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
240°c®) 
Notes: 

(1) Derate linearly @ 2.0mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850nm. Re- 


sponsivity levels apply to 50 um, 62.5 pm, and 100 um core optical fibers. 
(4) Ri = 50 Q, 10%-90%. 


Typical Performance Curves 


Relative Spectral Response 


CEEEALEELENE 


Normalized Responsivity 


eel ta ele) 
ERRERERE 


700 80 61D 
Wavelength (nm) 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF421 


Electrical Characteristics (Ta = 25°C unless outherwise noted) 


/SYMBOL| PARAMETER | MIN | TYP | MAX| UNITS 

—B__Resfesporay____.048 088 ____ AW a8 
Dark Current [01 | 50) nA Va=50V000 

___4p__|Peak Response Wavelength || 880 || nm_ 

|_t _[OutputRiseTime | 60 | | _ns_ |Va=15.0v" 

| Cr {Total Capacitance ae er ae pF |VR=20.0V 


TYPICAL PERFORMANCE CURVES 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 


100000 
_ 10000 
< 
= 1000] 
cc DR 
[a a e 
= 
ry = 
ee 
= . 
eer oc 
bd 
fay 
S 
0 25 ~6500C~*é<‘SH:Ct(<(<ité‘SC*«iDS 0 10 20 30 40 50 60 70 80 90 100 
Tho AMBIENT TEMPERATURE - (°C) REVERSE VOLTAGE (VDC) 
DARK CURRENT TYPICAL CAPACITANCE 
vs. REVERSE VOLTAGE vs. REVERSE VOLTAGE 
< 
= 
= ~~ 
= 8 
: = 
< 
a ax 
we (a>) 
[om 
Ss 
0.0 , , 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VDC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF422 
May 1993 


(SP), OPTEK 


Fiber Optic PIN Photodiode 
Type OPF422 


Features 


e Component pre-mounted and ready 
for use 

@ Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 


Description 


The OPF422 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 


mounting. Includes lock washer and jam 


nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


in ST* Receptacle 


.086-56 UNC-2B CATHODE 


.235 (5.97) 
MAX ANODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


La — 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


CASE 
. 375-24 UNF-2A 
THREAD 
.155 (3.94) 
.810 (20.57) 
.790 (20.07) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


AeVeIse:VOllagG 4.85 Via eGe Ses ottawa tee tee hee eek see 100VDC 
Continuous Power Dissipation ............ 0.0.0 cece eee eee ee eens 200mw") 
Storage Temperature Range ...........0. 00 cece e eee eees -55°C to +125°C 
Operating Temperature Range ............ 0.0 cece eee ee ees -40°C to +100°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

fe lh| ee ed Oe rere EN Miner ere met Ont 240°C) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850nm. Re- 
sponsivity levels apply to 50 ym, 62.5 um, and 100 um core optical fibers. 

(4) Ri = 50 Q, 10%-90%. 


Relative Spectral Response 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 
8-50 


(214) 323-2200 Fax (214) 323-2396 


Type OPF422 


Electrical Characteristics (Ta = 25°C unless outherwise noted) 


_R__|FluxResponsivity 0450.55) | AW |Va=50V 
tp Dark Curent =| Ot | 8.0 
Ap [Peak Response Wavelength |_| 880| | mm | 
tr [OutputRiseTime | 0 | | | 

Cr __[Total Capacitance | 80 | | FV = 200 


TYPICAL PERFORMANCE CURVES 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
€ 
= 
cc Da 
[aq Cc 
rz) us 
7 = 
< Q 
a [om 
ba 
ec 
S 
0 25 50 75 100 125 0 10 20 30 40 50 60 70 80 90 100 
is AMBIENT TEMPERATURE - (°C) REVERSE VOLTAGE (VDC) 
DARK CURRENT TYPICAL CAPACITANCE 
vs. REVERSE VOLTAGE vs. REVERSE VOLTAGE 
15 
14 
13 
< 12 
= 11 
Si = 10 
cc am °9 
= 
aw 
= z 6 
oa .-¢ 
= S 5 
oe 4 
a 3 
2 selec ad 
1 FE Sas Cae cae cme 
0.0 SRG ns Ls aS SS ee 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VDC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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SYMBOL PARAMETER | MIN | TYP | MAX |UNITS TEST CONDITIONS 
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Product Bulletin OPF430 
May 1993 


(SP, OPTEK 


Fiber Optic High Speed PIN Photodiode 


Type OPF430 


Features 


e Electrically isolated TO-46 package 

e High speed, low capacitance 

e Optimized for fiber optic applications 
using 50 to 100 micron fiber 


Description 


The OPF430 is a low noise silicon PIN 
photodiode mounted in a special TO-46 
package for fiber optics applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
region. Low capacitance improves 
signal to noise performance in typical 
short haul LAN applications. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


Optek Technology, Inc. 1215 W. Crosby Road 


.131 (3.33) 
.121 (3.07) 


.185 (4.70) 
.182 (4.62) 
\ 


agus Sed | 2 .019 (0.48) 3 
"MAX, .016 (0.41) 4S° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.220 (5.59) 
.048 (1.22) 
.028 (0.71) 


.208 (5.28) 


.046 (1.17) 
.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse VONAGE. cana dtacartakeuendsnetetaeetawiet ba once ves aeeas 100VDC 
Continuous Power Dissipation... 0.0.0.0... 0...cc cece cece eeeeeeeeas 200mw”) 
Storage Temperature Range .......... 0. c cece eee ee eee eee -65°C to +150°C 
Operating Temperature Range ..............0cc cece eee eens -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering . 
POD Mice reeks pee, aay re aka eel rate cuneantintote: 240°C) 
Notes: 


(1) Derate linearly @ 2.0 mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. Re- 
sponsivity levels apply to 50 ym, 62.5 um and 100 ym core optical fibers. 


Carrollton, Texas 75006 (214) 323-2200 


8-52 


Fax (214) 323-2396 


Type OPF430 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | ___———Parameter__— | Min | Typ |Max/ Units | __—TestConditions | 
| R___|FluxResponsivty 0.45 /055| | AW Va=50v) 
tp Dark Current | ft | 50] A Va=5OV 
| Ap [Peak Response Wavelength || 860) | mm | 
| _tr [Output RiseTime | 068 | | ns_|Vn=50.0V, RL = 500, 10%-90% 

| tr [Output Rise Time | 1.0 |_| ns Vi = 15.0V, RL = 500, 1076-00 _| 
| __|OutputRise Time || 2.0 | | (Va=5.0V, PL =502, 10%-90% 
Cr __|TotalCapactance || 15 | 2.0 |e 
| Fev |FieldofView || 80 | Cg 


Typical Performance Curves 


DARK CURRENT Relative Spectral Response 
vs. AMBIENT TEMPERATURE 


DARK LEAKAGE CURRENT (nA) 
Normalized Responsiviity 


T,- AMBIENT TEMPERATURE - (°C) 


= 


avelength (nm) 


DARK CURRENT Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voltage 


CAPACITANCE (pF) 


DARK LEAKAGE CURRENT (nA) 


0.0 
0 10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VOC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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~ FIBER OPTIC 
COMPONENTS 


Product Bulletin OPF431 
May 1993 


Fiber Optic High Speed PIN Photodiode insma Receptacle 
Type OPF431 


Features 


e Component pre-mounted and ready 
to use 

e High speed, low capacitance 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 

e Electrically isolated from case 


Description 


The OPF431 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 


ANODE CATHODE 


fe (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


THREADS 
.155 (3.94) 


.400 (10.16) 
MIN. 


.280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


PROVOlSO VONEGC cose nd. hes eee ois ee Soa h eee ee eases 100V 
Continuous Power Dissipation... ......0.... 0.0 e eee eee eet eens 200mw") 
Storage Temperature Range ............0ccc cece cence eens -55°C to +125°C 
Operating Temperature Range .............0cccce eee ee eeee -40°C to +100°C 


‘Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


240°C?) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. | 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. Re- 
sponsivity levels apply to 50 um, 62.5 um and 100 pm core optical fibers. 


Fax (214) 323-2396 
8-54 


Type OPF431 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


_Symbol_ | __—Parameter_—| Min | Typ | Max |Units| __—TestConditions | 
| _R___|FluxResponsivity | 0.45 | 0.55 | | AW |Va=5.0v®) 

tp [DarkCurrent | et | 50 | A |Va=SOV 
|__Ap___|Peak Response Wavelength || 860 | | pm | 
Output Rise Time | 06 | — | ns |VR=50.0V, RL = 502, 10%-90% 
| _[OutputRiseTime | 1.0 | |r (Va = 15.0V, RL = 500, 10%-90% | 
ee eS 
|r TotalCapacitance | 15 | 2.0 | pF 


Typical Performance Curves 


DARK CURRENT 
vs. AMBIENT TEMPERATURE 


Relative Spectral Response 


Pac aay ReEEE 
ERECSVERNERE 
PRP eee eiee 


DARK LEAKAGE CURRENT (nA) 


Normalized Responsiviity 
& 8 
= 

oS a ee ee ee 
= 
os 


T,- AMBIENT TEMPERATURE - (°C) co. 6800 
Wavelength (nm) 


DARK CURRENT Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voltage 


-~ 7 


DARK LEAKAGE CURRENT (nA) 
CAPACITANCE (pF 


0.0 
0 10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VDC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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FIBER OPTIC 
COMPONENTS 


Product Bulletin OPF432 
May 1993 


(Sp), OPTEK 


Fiber Optic High Speed PIN Photodiode 


Type OPF432 


Features 


e Component pre-mounted and ready 
for use 

e High speed, low capacitance 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 

e Electrically isolated from case 


Description 


The OPF432 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 


mounting. Includes lock washer and jam 


nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 


. from 50/125 to 100/140 microns. 


*ST is a registered trademark of AT&T 


Optek Technology, Inc. 


1215 W. Crosby Road 


in ST* Receptacle 


.086-56 UNC-2B8 


eae aac (5.97) 
MAX ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


375-24 UNF-2A 
THREAD 

.155 (3.94) .410 (10.41) 
.B10 (20.57) 


.780 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage...... Se ee eee ee ee ere eee re 100VDC 
Continuous Power Dissipation. .......... 0.0. eee 200mW"") 
Storage Temperature Range .............cc cece eee eee eens -55°C to +125°C 
Operating Temperature Range ..........-. 2. cece eee eee eee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
POA sen eaeee tia os acne cantare coe ate nmerctan coat hamaeees 240°C?) 
Notes: 


(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. Re- 
sponsivity levels apply to 50 um, 62.5 um and 100 um core optical fibers. 


Carrollton, Texas 75006. Fax (214) 323-2396 


8-56 


(214) 323-2200 


Type OPF432 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


mip Mee Unt | ___ gee Conetians _ 


Flux Flux Responsivity == 0. a 0.55 55 | | | AW | Vra=5. ov) 

Dark Current | oa | 5.0 | nA |VR=5.0V 
Ap Peak Response Wavelength as orm fo 
= QupaBeeting | ____|__08. |_| eae 04, Fu.= 998, 10%-80% _ 
OutputRiseTime | | 1.0 | |__| =15.0V, PL=500, 10%-90% | 
I cscs nn ae I | 
[or fraalCapectmce | [us [a0 | oF Va=5.0V 


Typical Performance Curves 


DARK CURRENT 


vs. AMBIENT TEMPERATURE Relative Spectral Response 


DARK LEAKAGE CURRENT (nA) 
Normalized Responsiviity 


0 25 50 75 100 125 
Th: AMBIENT TEMPERATURE - (°C) 


Wavelength (nm) 


DARK CURRENT Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voitage 
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0.0 
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REVERSE VOLTAGE (VDC) REVERSE VOLTAGE (VDC) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Optek Technology, Inc. 


Product Bulletin OPF470 
January 1994 


(S)), OPTEK 


Fiber Optic PIN Photodiode 
Type OPF470 


Features 


e Electrically isolated plastic cap 
package 

e High speed, low capacitance 

e Designed to self align in the 0.228 
diameter bore of standard fiber optic 
receptacles 

e Press fit simplifies component 
installation 

e Optimized for fiber optic applications 
using 50 to 200 micron fiber 


Description 


The OPF470 is a low noise silicon PIN 
photodiode mounted in a low cost 
package for fiber optic applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 


improves signal to noise 
- . performance in typical short haul LAN 


applications. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 


1215 W. Crosby Road 


.168 (4.27) ( ) 
——__—_—- 500 (12.70 
158 (4.01) MIN, 225 (5.72). 


.139 (3.53) “is (5.46) OVA. 
125 (3.18) 


.048 (1.22) 


.028 (0.71) 
.019 (0.48 
O11 (0.28) 2019 (0.46) OIA. ANODE 


006 (0.15) -016 (0.41) 190 (2.54) 
CENTERING LUGS 
236 (5.99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) ——_——_————_ DIA. 


.232 (5.89) .046 (1.17) 


.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage........... 6. cece eee eee er eee TT ee ee eee ee 100VDC 
Continuous Power Dissipation ........... 0... eee eee cee eee eee eee 200mW") 
Storage Temperature Range .............. cece ee eee ee eee -55°C to +115°C 
Operating Temperature Range .......... 0.0.00 cceeee eee eeee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
MOMs aie eae aera tatu sun ud Gasman keh sous cadet can aeetied 240°C®) 
Notes: 


(1) Derate linearly @ 2.0mW/C above 25°C. 


‘(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 


(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 uW optical power @ 850nm. 
Responsivity levels apply to 50 um, 62.5 ym and 100um core optical fibers. 
(4) Ri = 50 Q, 10%-90% 


Typical Performance Curves 


Relative Spectral Response 


aN 
EERREPAREN 
tit Vi Tt th 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OPF470 


Electrical Characteristics (Ta = 25°C unless outherwise noted) 


Output Rise Time 
Total Capacitance 
Field of View 


TYPICAL PERFORMANCE CURVES 


DARK LEAKAGE CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
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oe 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF471 
wie 1993 


(SP) OPTEK 


Fiber Optic PIN Photodiode in SMA Receptacle 
Type OPF471 


Features 


e Component pie-mounies and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 


Description 


The OPF471 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and dust 
cap. | 


The PIN Photodiodes are designed to 


interface with multimode optical fibers 
from 50/125 to 200/300 microns. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


aa ne (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


THREADS 


.15S5 (3.94) 


-400 (10.16) 
MIN. .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage... 0.0... . ccc cece eee eee Ploy aaa ah scat es are 100VDC 
Continuous Power Dissipation......... 0.0.0.0 cece eee ee een eee 200mw”) 
Storage Temperature Range ........... 0c cece eee eee tees -55°C to +100°C 
Operating Temperature Range ............ ccc cece eee ee -40°C to +85°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

240°c®) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850nm. Re- 
sponsivity levels apply to 50 um, 62.5 um and 100 yum core optical fibers. 


(4) RL = 50 Q, 10% - 90%. 


Typical Performance Curves 


Relative Spectral Response 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 
8-60 


(214) 323-2200 Fax (214) 323-2396 


Type OPF471 


Electrical Characteristics edie lash he = 25°C unless outherwise noted) 


Ce ee eee ee ae 
FluxResponsivity 0.45 /0.55/ | AW Va=5.0V 


Dark Current Fort so] nA VrR=5.0V 


een 

kp 880 | | nm | 
Ap Peak Response Wavelength 880 

a 

=a 


Output Rise Time feo] ns |VpR = 15.0V4) 


Total Capacitance ao pF jVrR=20.0V 


TYPICAL PERFORMANCE CURVES 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF472 
May 1993 


(S$), OPTEK 


Fiber Optic PIN Photodiode in ST* Receptacle 
Type OPF472 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular ST” style receptacle 


Description 


The OPF472 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and dust 
cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
- from 50/125 to 200/300 microns. 


- *ST is a registered tardemark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


an bas (5.97) 
MAX 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) -500 (12.70) 


ae aa 


DIMENSTONS ARE IN INCHES (MILLIMETERS) 


CASE 
. 375-24 UNF-2A 
THREAD 
.155 (3.94) 
.810 (20.57) 
.790 (20.07) 


.400 (10.16) 
MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltages oi 502 sce acdpeetiswieei sure ve peo meas 100VDC 
Continuous Power Dissipation. ............ 0000s cece eee ee eee eens 200mw") 
Storage Temperature Range ............ ccc cece cece teens -55°C to +100°C 
Operating Temperature Range ............00cc cece cece eens -40°C to +85°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

240°C) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 um optical power @ 850nm. Re- 
sponsivity levels apply to 50 ym, 62.5 um and 100 um core optical fibers. 

(4) Ri = 50 Q, 10% - 90%. 


Typical Performance Curves 


Relative Spectral Response 


COCOA 
ea ARR ERRRERE 
BZ ERRRRRREEN 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF472 


Electrical Characteristics (Ta = 25°C unless outherwise noted) 


‘eyMeoc| PARAMETER | ww [TYP MAX|uTS| TEST CoNDmONS 
PR [FueResponsity Soap fogs] | aw [Vaceov® 
TT 

ie psp fe aw 
Te [ouput ise Tne Teo) ne este 
[er [Total Capactance | 80] we Van eoov 


TYPICAL PERFORMANCE CURVES 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF480 


(SP, OPTEK 
January 1994 | 


Fiber Optic High Speed PIN Photodiode 


Type OPF480 
ee 500 (12.70) 
oS —e 25 (5.72) 5, 
ce (a6) setae) | 


.048 (1.22) 
.028 (0.71) 


.100 (2.54) 
PC SFA 


011 (0.28) 2099 (0.48) K, 


.006 (0.15) .016 (0.41) 


ANODE 


CENTERING LUGS 
DIMENSIONS ARE IN INCHES (MILLIMETERS) Laie as DIA 
MILLIM ini ene ete : : | 

.232 (5.89) 046 (1.17) 


.036 (0.91) 


__ Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Features 

e Electrically isolated plastic cap Reverse Voltages icv vdwe sede sein deed teed ee awe eens 100VDC 
package Continuous Power Dissipation..........0.0ccececeeeeee eens ene ees 200mw"”) 

¢ High speed, low capacitance Storage Temperature Range .........6... cece eee eee ee eee -55°C to +115°C 

e Designed to self align in the 0.228 Operating Temperature Range ............cccc cece eee eens -40°C to +100°C 


diameter bore of standard fiber optic 
receptacles 

Press fit simplifies component 
installation 

Optimized for fiber optic applications 
using 50 to 100 micron fiber 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
240°C) 
Notes: 

(1) Derate linearly @ 2.0mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 


(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 u.W optical power @ 850 nm. 
Responsivity levels apply to 50 ym, 62.5 um and 100 um core optical fibers. 


Description 


The OPF480 is a low noise silicon PIN 
photodiode mounted in a low cost 
package for fiber optic applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
_ region. Low capacitance improves 
signal to noise performance in typical 
short haul LAN applications. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 Fax (214) 323-2396 
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(214) 323-2200 


Type OPF480 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | ___—Parameter__—| Min | Typ |Max| Units| Test Conditions 
045|0.55| | AW Va=sov® 
tp Dark Curent | Lt | 50) A Va=5OV 
Ap __|Peak Response Wavelength || 860) mm | 
tt [Output Rise Time | 06 | | ns [VR =50.0V, Ri = 500, 10%-90% 
tt _|OutputRiseTime | 1.0 | ns [Vn =15.0V, RL =500, 107%-90% 
te [OutputRiseTime || 2.0 | |_ns_|Vn=5.0V, PL = 500, 10%-90% 
Cr __|TotalGapacitance | 18] 20) pF VR=5OV 
ov [Fieldofview | 80 | eg | 


Typical Performance Curves 


DARK CURRENT 
vs. AMBIENT TEMPERATURE 


Relative Spectral Response 
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FIBER OPTIC 
COMPONENTS 


(SP OPTEK 
Product Bulletin OPF481 | | 


May 1993 


Fiber Optic High Speed PIN Photodiode _insma receptacie 
Type OPF481 


a .230 (5.84) skGDE p= CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) +f .500 (12.70) 


THREADS 


.155 (3.94) . 400 8) .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Component pre-mounted and ready Reverse: Voltage scd.ccwi is teae ia ds cbse ial etindoein wee teeeeGs 100VDC 
to use Continuous Power Dissipation.............0c cece cece eee e eens cues 200mw”) 
e High speed, low capacitance Storage Temperature Range ...........0 0c eee eee cence eeaes -55°C to +100°C 
e Pre-tested with fiber to assure Operating Temperature Range ..............cc cece cece ee eees -40°C to +85°C 
performance Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
e Popular SMA style receptacle HON) cA cise Sones ve he Rohe seal eadacsk Asal eeies ines tases bes 240°C) 
e Electrically isolated from case Notes: 
(1) Derate linearly @ 2.0mW/C above 25°C. 
Description (2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 uW optical power @ 850 nm. Re- 
The OPF481 consists of a low cost sponsivity levels apply to 50 um, 62.5 ym and 100 um core optical fibers. 


plastic cap PIN photodiode pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board or . 
panel mounting. Includes lock washer 

and jam nut, two 2-56 screws, and dust 
Cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF481 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | Parameter | Min | Typ |Max| Units| Test Conditions 
| R__|FluxResponsivity 0.45 10.55] | AW Va=50v 
| tp DarkCurent =| ft | 50] nA Ve=50V0 
|_2p _|Peak Response Wavelength || 860| | pm | 
| _[OutputRise Time | 06 | | ns [Va =50.0V, PL= 500, 10%-90% 
_t _[OutputRiseTime | | 1.0 | ns Vn =18.0V, FL=500, 10%-90% | 
Output Rise Time | 20} | ns |Va=5.0V, RL=502, 10%-90% 
Total Capacitance | 1145 | 20 | pF |VR=5.0V 


Typical Performance Curves 


DARK CURRENT 
vs. AMBIENT TEMPERATURE Relative Spectral Response 


DARK LEAKAGE CURRENT (nA) 
Normalized Responsiviity 


0 25 50 75 100 125 
T,- AMBIENT TEMPERATURE - (°C) 
Wavelength (nm) 


DARK CURRENT Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voitage 


DARK LEAKAGE CURRENT (nA) 
CAPACITANCE (pF) 
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FIBER OPTIC 
COMPONENTS 


Product Bulletin OPF482 
May 1993 


Fiber Optic High Speed PIN Photodiode 


Type OPF482 


Features 


e Component pre-mounted and ready 
to use 

e High speed, low capacitance 

e Pre-tested with fiber to assure 
performance 

e Popular ST* style receptacle 

e Electronically isolated from case 


Description 


The OPF482 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board 


or panel mounting. Includes lock washer 


and jam nut, two 2-56 screws, and dust 
Cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


*ST is a registered trademark of AT&T. 


Optek Technology, Inc. 


1215 W. Crosby Road 


in ST* Receptacle 


.235 (5.97) 
ia fe ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.500 (12.70) 


a stead 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.375 (9.53) 


CASE 
. 375-24 UNF-2A 
THREAD 
. .155 (3.94) 
.810 (20.57) 
.790 (20.07) 


.400 (10.16) 
MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltages: aise kris iee enon: bees aan segesadrt ih 100VDC 
Continuous Power Dissipation ........... 0.0.0. cece eee eee ee eens 200mw" 
Storage Temperature Range ..........-... cece eee cee ee eee -55°C to +100°C 
Operating Temperature Range ........... 0 cece eee eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
GROIN foods iced ee ar dice ese dates ee etree cea ay vio a eae a iN ee 240°C) 
Notes: 


(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. Re- 
sponsivity levels apply to 50 um, 62.5 um and 100 um core optical fibers. 


Carrollton, Texas 75006 (214) 323-2200 
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Fax (214) 323-2396 


Type OPF482 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


symbot [Parameter [win] Typ [Max [Unis | TewtGonaitions 

FixReponity Sows oss) | AW vans 
DakGuren 0 | | nk Vn cv 

ap [Peak Response Weveergh | fo) bm | 

“y[ouputfise Tine) || ne Van a0v, AL=a0n, Toco% 

Ty Toutputtise Tine 0 ns Va 150V, = son, 10%6-90% 

TW Joutputtise Tine Sit) no Mae Sv, = 500, tOreo0% 


>) 


i) 
>) 


Typical Performance Curves 


DARK CURRENT 
__ vs. AMBIENT TEMPERATURE 


Relative Spectral Response 
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DARK LEAKAGE CURRENT (nA) 
Normalized Responsiviity 
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Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
8-69 


Product Bulletin OPF540 
January 1994 


25 MHz Fiber Optic Receiver 


Type OPF540 


Features 


e et isolated plastic cap 
package 

e Designed to self align in the 0. 228 
diameter bore of standard fiber optic 
receptacles 

e Press fit simplifies component 
installation 

e Optimized for fiber optic applications 
using 50 to 200 micron fiber 


Description 


The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35 MBaud. 


The receiver is comprised of a high 


' speed, low noise, photodiode coupled to 
_.atransimpedance amplifier which 


produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the © 
photodiode. The level amplification 
produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 


.168 (4.27) 
.158 (4.01) 


.500 (12.70) 
MIN 


.225 (5.72) 
.139 (3.53) —————- DIA 
—_— .215 (5.46) 
.125 (3.18) 


.048 (1.22) 


.028 (0.71) 
.O11 (0.28) 013 o) DIA 


“O06 (0.15) .016 (0.41) ee 2.50) 
CENTERING LUGS 
.236 (5.99) 
.232 (5.89) 046 (1.17) 
036 (0.91) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature .......... 0. cece cece eee eee -55°C to +115°C 
Operating Temperature ......... 00. ccc ccc cc cece ee eens -40°C to +85°C 
Lead Soldering Temperature (for 10 sec.) ... 2.0... cee eee eee 260°C 
SUDDIVY VOlAGG so. oss cea ae net cite eeu aat ee dew ae eee eeawaene -0.5 to 7.0V 


Optek Technology, Inc. 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF540 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
4.75 < Vcc < 5.25, RLoap = 511 , Fiber Sizes < 100 Microns, N.A. < 0.35 


SYMBOL PARAMETERS MIN | TYP | MAX| UNITS TEST CONDITIONS 
Responsivity | 6.5 | 9.3 | 12.5 | mV/LW |at 840 nm 
5.8 14.1 | mV/uW |at 840 nm, -40°C < Ta < +85°C 
VNO RMS Output Noise Voltage 0.30 | 0.36 | mV |PR=OnW 
0.43 | mV |PR=0pW, -40°C < Ta < +85°C 
Equivalent Optical Noise Input Power -44.9 | -40.9| dBm 
0.032/0.082| pW 


Peak Input Power 


-40°C < Ta < +85°C 
-40°C < Ta < +85°C 


Power Supply Current a 3.4 | 6.0 MA Ri oap = 0° 

tr, tr Rise Time, Fall Time (10% to 90%) 14 | 19.5 Pr = 10 pW Peak, Rioap = 511 Q, 
CLoaAD = 13 pF 

PWD Pulse Width Distortion 2 Pr = 40 pW Peak, Rioap = 511 Q, 
Cioap = 13 pF 


FIBER OPTIC 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF541 
May 1993 


25 MHz Fiber Optic Receiver 


Type OPF541 


Features 


e Component pre-mounted and ready to 
use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 


Description 


The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
Circuitry for use on various data formats 
and data rates up to 35 MBaud. 


The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 


_to the input light amplitude. This hybrid 


approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The level amplification 


_ produced by the transimpedance 


amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 


noes 230 (5.84) ree 


. 100 <o.54) DIA 
NOM 


.375 (9.53) 2 .500 (12.70) 


THREADS 
-15S (3.94) .400 (10.16) .280 (7.11) 


MIN 


BOTTOM VIEW 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature... 0... ccc ccc ccc ccc eee eees -55°C to +115°C 
Operating Temperature 2.0.0.0... cece cece eee ee ees -40°C to +85°C 
Lead Soldering Temperature (for 10 S€C.)........ 0.00 c cece e cece eee eee 260°C 
SUpDIY VONAGE <4) ics ben ca toca ce dwai ee yaa ee ae ewokaw erases -0.5 to 7.0V 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 | (214) 323-2200 Fax (214) 323-2396 
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Type OPF541 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
4.75 < Vcc < 5.25, RLOAD = 511 Q, Fiber Sizes < 100 Microns, N.A. < 0.35 


12.5 |mV/LW |at 840 nm 
14.1 | mV/uW |at 840 nm, -40°C < Ta < +85°C 

0.36 | mV |PR=OnW 

0.43 | mV |PR=OuW, -40°C < Tas +85°C 

-13.2 | dBm 

pW 

-14.7| dBm |-40°C < Ta < +85°C 

-40°C < Ta <$ +85°C 


uw 
Rise Time, Fall Time (10% to 90%) 14 19.5 Pr = 10 pW Peak, Rioap = 511 Q, 
CLoab = 13 pF 
PWD Pulse Width Distortion Pr = 40 pW Peak, Rioap = 511 Q, 
CLoab = 13 pF 


Ta = 25°C 
Ta = 25°C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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COMPONENTS 


Product Bulletin OPF542 
May 1993 


(>P) OPTEK 


25 MHz Fiber Optic Receiver 


Type OPF542 


Features 


e Component pre-mounted and ready to 
use 

e Pre-tested with fiber to assure 
performance 

e Popular style receptacle 


Description 


The output of the receiver is an analog, 
low impedance, voitage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35 MBaud. 


The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The level amplification 
‘produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 


.235 (5.97) 
tr MAX QUTPUT 
S 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


Vee 


. 375-24 UNF-2A L i 
THREAD 
.155 (3.94) , ; “= .410 (10.41) 


.810 (20.57) 
. 790. (20,07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature ........ 0... ccc cece eee e eee ees -55°C to +115°C 
Operating Temperature ....... 0... ccc ccc cece ee eee ene -40°C to +85°C 
Lead Soldering Temperature (for 10 SEC.) . 0... 6c. eee eee ee ee 260°C 
Supply VOllade ouch. aswhns owe kadias oiameseadean a etinseaees -0.5 to 7.0V 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF542 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
4.75 < Vcc < 5.25, RLOAD = 511 Q, Fiber Sizes < 100 Microns, N.A. < 0.35 


SYMBOL PARAMETERS | MIN | TYP | MAX|UNITS TEST CONDITIONS 
Responsivity 9.3 | 12.5 | mV/LW |\at 840 nm 
14.1 | mV/yW |at 840 nm, -40°C < Ta < +85°C 
VNo RMS Output Noise Voltage 0.30 | 0.36) mV |PR=OuW 
0.43 | mV |PR=OW, -40°C < Ta < +85°C 
Equivalent Optical Noise Input Power -44.9 | -40.9; dBm 
0.032 |0.082; pW 


Peak Input Power g 


Pr = 10 pW Peak, Rioap = 511 Q, 


Rise Time, Fall Time (10% to 90%) 14 | 19.5 
CLoap = 13 pF 
PWD Pulse Width Distortion Pr = 40 pW Peak, RLoap = 511 Q, 
Cioap = 13 pF 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
8-75 


FIBER OPTIC 


9) 
f- 
z 
Ww 
Zz 
2) 
a. 
e) 
O 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
8-76 © 


OPTEK tecHNoLocy, INC. 


ep, 


HYBRID ASSEMBLIES 


The Opto Hybrid 


Hybrid Assemblies are a strategic product area for Optek Technology. This 
means Optek is dedicated to be the best at what we do and to service the needs 
of our customers. 

Opto hybrids offer solutions to many applications that cannot be satisfied with 
standard or conventional components. 


Hybrid technology offers significant advantages for many electronic applications. 
Size constraints and performance targets typically determine the choice of hybrid 
construction. 


Optek’s broad capabilities make it possible to address a diverse range of 
applications. Furthermore, our customers can specify and procure a total 
functional system package from a single, experienced source. 


Our expertise includes: 


APPLICATION ENGINEERING 
COMPUTER AIDED DESIGN 
CUSTOM TEST SYSTEM DESIGN 
CUSTOM SENSOR AND IC DEVELOPMENT 
ENGINEERED PLASTICS AND INJECTION MOLDS 
CHARACTERIZATION OF OPTOELECTRONIC PARTS 
VERTICALLY INTEGRATED MANUFACTURING 


WY”) 
Lud 
om 
or a 
OS 
> Ww 
TW 
” 
Lf 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPTO HYBRID FEATURES 


Chip-on-board design provides several advantages: 


SIZE: Used where the function cannot be accomplished with conventional through hole, leaded 
components. Space savings can be as much as 80% as compared with discrete packaged parts. 


PERFORMANCE: Allows the designer to create functions that cannot be fabricated with 
separately made components. The vast majority of components are available in chip, SMD or thick 
film form. Laser trimming allows designs that require uniform characteristics over time and 
temperature and the entire population of assemblies. 


PACKAGING: The opto hybrid offers unique shape and mounting configurations and material 
combinations to suit a special set of environmental conditions. The standard materials and processes 
result in packages that accommodate extended beriperatites beyond the range of many commercial 
components. | 


RELIABILITY: Reduced part count, automated processes, and Optek's commitment to quality 
result in robust, defect free parts. 


COST: Chip carriers withstand the challenges of low cost automated handling, placement, and 
reflow soldering. In comparison to a custom IC solution, the development cost of a typical hybrid 
circuit is far less and modifications are quicker and easier. Array processing in hybrid fabrication 
minimizes cost and optimizes quality. 


The flexibility to choose and combine the best technologies for your application is the feature that 
makes hybrid technology so valuable. 


Optek Technology, Inc. 1215 W. Crosby Road _— Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 _ 
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CUSTOM CAPABILITIES 


Standard PC board fabrication flexibility allows for various component orientations, mounting 
features, and interconnect schemes. 


The starting substrates can be Epoxy-glass, Polyimide, Flex Circuits, or Ceramic. Production 
tooling is in place for a standard array format of 4" X 4", but custom tooling can be designed to 
meet the needs of other materials, sizes, and shapes. 


Substrates, encapsulants, and plating can be tailored to meet the circuit requirements. 


Even with the standard chip carrier materials and processes, imagination is the only limit to the 
possible configurations. 


Design variables include: 


e MATERIALS 
e OPTICAL PROPERTIES 
—@ LEADS, PINS, OR CABLES 
e SPECIAL TESTS AND PROCESSING 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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CUSTOM CAPABILITIES 


Optek produces a variety of IC’s, Photosensors, and Light Emitting Diodes that can be incorporated 
in custom designs. Optek is not limited to the sensor applications which use optoelectronics. Starting 
at the chip level, we design, develop, and manufacture state-of-the-art Hall Effect and Power devices. 


When standard devices are not a match, our internal design capability will satisfy the application 
circuit requirement. 


Manufacturing flexibility makes the Hybrid facility effective for serving both the high complexity 
and high volume assembly needs. 


Computer controlled manufacturing operations include: 


¢ CHIP AND SMD PICK AND PLACE 
¢ WIREBONDING _ | 

e ENCAPSULANT DISPENSING 

¢ SINGULATING 


e CURE AND REFLOW OVEN CYCLES 
e FINAL ELECTRICAL TEST 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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OPTEK TECHNOLOGY 
HYBRID CHIP CARRIER DESIGN RULES 


The most cost effective chip-on-board products take advantage of standards in design and 
processing. The following guidelines for substrate layout are intended TO ASSIST the designer in 
the first stage of product development . 


.042(1.07) 


OPAQUE FRAME GOLD CONTACTS 


SILICONE 
ENCAPSULANT 


The Chip Carrier 


The polyimide chip carrier, an Optek Standard packaging method, has four main parts: substrate, 
frame, components, and encapsulation. The substrate is fabricated from high temperature 
copper-clad laminate. Standard pc board processing provides the plated and non-plated holes, 
circuit patterns, and chip mounting features. The frame layer is made from the same polyimide 
laminates. 


To make the substrate compatible with die attach and wire bonding techniques, the copper surface 
is plated with a nickel barrier and gold. After the chip components are mounted and bonded, the 
frame is screen printed with a pattern of non-conductive epoxy, aligned with the matching substrate 
cells and laminated under elevated temperature and pressure. 
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A conformal coating 1s applied to fill the component cavities. After curing, the array is sawed into 
individual product elements and ready for test. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optek Technology, Inc. 


HYBRID CHIP CARRIER DESIGN RULES 


The Substrate Material 


The Optek standard chip carrier substrate and frame material thickness is .030"(0.76 mm). Including 
the adhesive and metal layers, this two layer, laminated package has a nominal thickness of 


.063"(1.6 mm). 


While thinner substrates can be specified (commercially available materials as thin as .005"), the 
standard thickness frame layer is ideal for encapsulant containment and insuring complete protection 


of the chips and bond wires. 


Polyimide is an excellent substrate because of its strength, high processing temperature, and close 
match with the expansion coefficient of silicon devices. Optek uses a special opaque grade of .030" 
polyimide which can effectively shield sensors from stray light. The specifications and curves 


shown on the following page illustrate these characteristics. 
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FR-4 and other high temperature epoxy-glass laminates are also suitable for the chip-on-board 


processing and may be recommended for certain applications. 
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HYBRID CHIP CARRIER DESIGN RULES 


Polyimide Substrate Characteristics 


Operating Temperature (1OK Hours) ........... 02.002 eee eee ee eee 250°C 
Glass Transition Temperature (Tg) .. 2... 2 260°C 
Plammapuily (OL94): och ose oa eae Ba gin hod oe kee ms eee eB eo ey Be ee Vi 
Coefficient of Thermal Expansion(win/in/°C) 2... ee Z AXIS=55 

(n/n C) 60S 4 oe B04 3 ee eee X,Y AXIS=15 
Peel Strensth: (Pounds/Inch): 2 ¢ 4.25. nn46 444.5 64464 b So EoD RAS wee ee 8 
Flexural Strength (psi @ 200°C) .. 2. ee 52,000 
W ater ADSOMmuOn (0) oc) goin Si h4 eS: Bl A A he SI OE Pe Dh Se Cores 0.32 
Dielectric Constant (@ 1IMHz) .... 2... 2... 0.00000. eee ee ee 4.3 
Dissipation Factor (@ IMHz)......... ioe dy Ge ie edie he Se aa Ue Gate ie Oh 0.015 
Volume Resistivity (OHM-CM @ 25°C)... 2. ee 5 E15 
Surface Resistivity (OHM-CM @ 25°C)... 0.0... 2.0.00 0c eee eee eee 7.6 E13 
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HYBRID CHIP CARRIER DESIGN RULES 


The Substrate Layout 


(SP, OPTEK 


Minimizing the size of the final package maximizes the cost effectiveness of the array process. As 
shown in the figure below, improved packing density is possible on the 4" X 4" substrate when cells 
are arranged to share through hole connections. A “half hole” contact remains with each cell when 
the elements are cut into the individual parts. Individual cells are arranged with separations or 
borders of .015"(0.38 mm). This is the thickness of the standard saw blade used for separation. 
Wider blades are available to accommodate special perimeter features. 
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The Metal Pattern Features 


C] 


+ 


Conductor widths and spaces of .010"(2.5 mm) are preferred where the design allows. Lines and 
spaces of less than .005"(0.13 mm) should be avoided for optimum pattern uniformity. 


Conductor thickness is determined by the specified starting material and secondary plating process. 
Standard double sided substrates have a minimum of 25 pin. of gold over 200 juin. of nickel over 
copper plating that is .002" to .003" thick. 
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HYBRID CHIP CARRIER DESIGN RULES 


Metal Pattern Features (Continued) 


Alignment between the metal pattern and drilled or routed features is held to +.002"(0.05 mm). 
Chip registration may be specified in relation to substrate holes or the sawed perimeter to eliminate 
the metal to hole pattern tolerance as a consideration. 


The wire bonding stitch pads on the metal pattern are nominally .015" x .020"(0.38 mm x 0.5 mm) 
with the longer dimension aligned with the bond wire. Stitch pads of .007" x .015"(0.18 mm x 0.38 
mm) are considered the minimum size. 


Stitch pad spacing (pad to pad) can be as close as .012"(0.38 mm). Larger spacing (.020" is ideal) 
is always preferable for optimizing processing speed and inspection. 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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HYBRID CHIP CARRIER DESIGN RULES 


Metal Pattern Features (Continued 


Chip mounting pads are often sized to be at least .005" larger than small chips such as LEDs. Even 


larger pads may be desirable for increased power d 
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on or to provide a greater light reflec 
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surface. The mounting pad can be as small as the die itself for larger components. The pad edges 


can then be used as chip alignment features. Th 
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Drill, Rout, and Saw Features 
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HYBRID CHIP CARRIER DESIGN RULES 


Drill, Rout, and Saw Features (Continued) 


To make leaded parts, square pins can be pressed into substrate holes. Standard press fit terminals 
(.025" square) require enough substrate area for a .031"(0.8 mm) diameter plated through hole with 
a pad diameter of .062"(1.57 mm). Pin centers should be no closer than .050"(1.27 mm) to the 
perimeter of the part to avoid fracturing the laminate. 


G CHIPS ALIGNED TO HOLE CENTER 


a 


.059(1.5) 


eee ere re eee 
rT .063(1.6) 
|| || | .185(4.7) 
= Ere 


Wrap around edge contacts, formed by saw separation of plated through holes at cell boundaries, 
must be designed to accommodate the width of the blade. To insure a reliable contact remains after 
saw, the boundary holes should be no smaller than .025"(0.64 mm). The half hole contacts can be 
made smaller only if they are offset from the boundary centers so that .005"(0.13 mm) minimum 
of the hole remains after saw. 


The tolerance between drilled features and any of the sawed edges is held to within + .0025"(0.06 
mm). Standard edge to edge tolerance is + .005"(0.13 mm). 
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When sawed edges are specified in relationship to chip position, a total tolerance of + .005"(0.13 
mm) is used. 


Wherever the design permits, metal patterns are typically recessed a minimum of .005"(0.13 mm) 
from these sawed edges to minimize metal flash or burrs between conductors. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
9-11 


HYBRID CHIP CARRIER DESIGN .RULES 


Frame Size and Shape 


The size of the routed frame is often based on the need for including features for mounting or 
alignment with other components. Minimizing the size of a framed carrier depends on chip 
placement, the arrangement of wire bond patterns, and strength considerations. 


0.050 (1.27mm) ADJACENT TO OPEN CAVITIES 


QDOOQOOQDOOOODODAPADODADDAODODDOADADAAnAAAnO 


0.025"(0.64mm) ON SAWED EDGES 


The frame width (distance from the chip cavity to an outside edge) is recommended to be .050"(1.27 
mm) when space allows. A wide frame insures maximum adhesion to the substrate and prevents 
low viscosity encapsulant from escaping the cavity. This is especially important for wall sections 
adjacent to unfilled cavities where a width of .040"(1.0 mm) should be considered the absolute 
minimum. Thinner walls are effective encapsulant barriers when adjacent cavities are also filled. 
Minimum wall width is also affected by the cavity size. Longer sections require wider walls for 
strength. Frame walls of .025"(0.64 mm) or wider are recommended. 


The frame cavities can be a variety of shapes and sizes, but because they are formed by a routing 
operation, inside features are rounded. Chip placement must accommodate these radii which are 
nominally .031"(0.8 mm). The smallest radius which can be specified for standard processing is 
.020"(0.5 mm). Sharp inside corners can be fabricated with laser machining but at a significantly 
higher processing cost. 
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HYBRID CHIP CARRIER DESIGN RULES 


Chip Placement and Wire Bonds 


Chip position may be specified with relation to drilled holes, routed or sawed edges, or the circuit’s 
metal pattern. Registering the chips (especially sensors and LEDs) to holes is typically done when 
these holes will be used for aligning the carrier to features of the next level assembly or other optical 
components such as aperture masks. 


Precise alignment marks can also be added to the metal patterns to produce a common datum for 
the die and carrier placement. | 


The relationship of the chip to the inside edge of the frame can vary greatly by the components 
selected (chip size and bond pad arrangement). In general, a chip edge can be as close as .015"(0.38 
mm) to the frame where room is not required for bond wires. Spacing of .020"(0.5 mm) is preferred. 
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To allow room on a wire bonded side, the design rules call for .050" (1.27 mm) between the frame 
and the chip if possible and .035"(0.9 mm) as an absolute minimum. 


The position of the bond pads on the chip is an important factor. A distance of .035"(0.9 mm) from 
the ball bond to the stitch bond is recommended when calculating the stitch pad position and the 
Spacing to the edge of the frame. This allows for .015"(0.38 mm) nominal distance between the 
frame and stitch. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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HYBRID CHIP CARRIER DESIGN RULES 


Screen Printed Materials 


The alignment tolerance between the substrate and a screened image, such as solder mask, thick 
film resistors, or solder paste, is + .005"(0.13 mm). Metal pattern features are made slightly larger 
than the screened image to include this tolerance. 


Special processes can improve this tolerance to + .003"(0.08 mm) for some materials and geometries. 


METAL EXTENDS .005(0.13) 
ON EACH SIDE. 


THICK FILM 
RESISTORS 


Polymer thick film resistor pastes range from 3 ohms per square to one Meg ohm per square with 
a temperature coefficient of less than 100ppm (parts per million per degree C). 


Without laser trimming, the screened resistor typically has a value tolerance of 20%. 


The resistor tolerance after trimming varies by the type and rate of the trimming performed and can 
be limited by the image size. Standard processing produces a trim tolerance of 1%, but wider 
tolerances enable faster trims and lower processing costs. 


Design rules allow for trimmable resistors as small as .040"(1 mm) and untrimmed resistors as small 
as .020"(0.5 mm). 


Discrete components may be placed on the back side of the substrate along with screened materials. 
Most surface mount parts can be placed automatically. Pad size and spacing for such components 
should follow manufacturer recommendations. 
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HYBRID CHIP CARRIER DESIGN RULES 


Encapsulation 


The standard chip carrier construction is compatible with a wide variety of encapsulation materials, 
viscosities, and cure cycles because the framed cavities are completely enclosed and deep enough 
for any chip and bond wire profile. 


Silicone is used as the standard encapsulant because of its wide operating temperature range, 
excellent adhesion, and ease of processing. It is ideal for optoelectronic applications because of its 
clarity and resistance to abrasion in subsequent cleaning operations. 


Other encapsulants may be indicated where specific mechanical or chemical environments are not 
compatible with silicone. The material or its characteristics may be specified for new products. 


The specifications for Optek’s standard silicone are shown below. 


Silicone Characteristics 


Tensile Senet. 3'404 as Ye eee ES ee eee 500 PSI 
BIONGANON: 2p side, Sosa Se Bo Se OC Ee Be ee Ee ee ae es 200% 
DUTOMmeter, SHOP A n15.a2 aia he es Be de a ee EG eS ew Bees, SS 30 
Operating Temperature Range ............. 0020+ eee tees -55°C TO +200°C 
Refractive Widex -@ 25) Cis 44 3 guchog.a:5. cok ia doe a ae Oe & alee Wie Bae GPS 1.43 
Linear Coefficient of Expansion (in/in°C) .. 0... ee 0.00021 
Dielecttic: Constant OUR E2. se 6 cote ee te genes oe AE Sg ee Ae Bod, oat, Go Oe ae - 3.0 
Dielectric Strensth; @LRHZ: 4 s..cu Sepa ee eee Bio a Acari oe i So 500 V/mil 
Sodium ION ‘Content; pom: x. ac. i ects ae RSS a i ee a ee Sh ea a ee 2 
Potassium ION Content, ppm: 2:24. 64a Vi Boe eae Ow HR ee Oe ew 4A 


Temperature Limits of The Package 


The operating temperature range of any particular design will typically be limited by the 
performance of the circuit components. 


Special encapsulants and other attached components such as molded plastic lenses or housings must 
also be considered in both the operating and processing temperature of the chip carrier. 


The standard silicone encapsulated polyimide package can withstand an environment of -55°C to 
+150°C indefinitely. 
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Reflow soldering of the surface mount packages can be performed with infrared, vapor phase, 
convection, or wave solder methods. The recommended limit for vapor phase reflow (up to 235°C) 
is 30 seconds. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
9-15 


(SP), OPTEK 
Product Bulletin OPR2100 


May 1993 


Six Element SMD Photodiode Array 
Type OPR2100 


.130(3.3) (9. 2 x 6. 0) 
DIA Asis 80) 
ON SUBSTRATE 


__¢ -050(1.27) 


071(1.8) .213(5.4) 
.409(10.4) 


DIA .040(1.01) ON FRAME a 
_ .409(10.4) oe) | Ke .315(8.0) 


eee o | 449(11.4) 
a 
ee 


ALIGNMENT HOLE DIAMETER TOLERANCE = + .001(+ .025) 
ALIGNMENT HOLE POSITION TOLERANCE = + .002(+ .05) 


*SOLDER MASK COVERS GROUND PLANE OTHER TOLERANCES = + .005(+ .13) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Surface Mountable Storage and Operating Temperature ................0000 ee eee -55°C to +125°C 
e Closely Matched Responsivity Reverse Breakdown Voltage ........... 0. cece eee eee eee eee eee 50V MIN. 
e High Temperature Operation Solder Temperature (Vapor Phase Reflow for 30 sec.) ...............00.. 235°C 
Description SPECTRAL RESPONSIVITY 
Enclosed in a compact polyimide chip PIN OUT: 100 
carrier, this six element photodiode has | Ne 
been specifically designed to meet the PIN #0. GROUND PLANE ) 
needs of motor encoder applications. 1. CATHODE A 80 
Six individual chips are mounted on 2. CATHODE B a 
isolated cathode contacts to allow 3. ANODE B S 60 
external connection in any desired 4. ANODEC a. 
configuration. The custom opaque 5. CATHODEC Lal 
package material shields the 6. CATHODE D A 
photodiodes from stray light and can 7 ANODE D | = 
withstand multiple exposures to the most ? ram 
demanding soldering conditions. The 8. CATHODE E > D0 
wrap around solder pads are gold plated 9. ANODE E ae 
for exceptional storage and wetting 10. ANODE F of 
characteristics. 11. CATHODE F 


12, ANODEA bee Te 


A —- WAVELENGTH — jum 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


~ PARAMETERS [MIN|TYP|MAX|UNTTS| TEST CONDITIONS —_ 
| Responsity | S| || AW | er FOWL = 00D0M.V=O 
Weve | Reverse Greaidown otage | so ||| Vv | mata 
to | Reverse DarkGurent ||| 10 | nA) Var 0 

cr | Capactance SSS) | tov 
Tes [nt 


Active Area (per diode) (1.1 mm x 2.6 mm) 
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(Sp). OPTEK 
Product Bulletin OPR5001B 


May 1993 


Optical Comparator Arrays 
Type OPR5001B, OPR5002B, OPR5003B 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Surface mountable Slorage Temperature 4 546.540924e scans seeks ge eta eees -55°C to +125°C 
e Multiple channels available Operating temperature vai evesess te atsewas cases he Gewws eee ke -20°C to +80°C 
e TTL compatible output Supply VONAGC evn x da od dobwee ee ai ewe Se esa es Peete ewe eee ee eee 24V 
e Wide supply voltage range OUIDUE V OMA GG 46. iecargch oie attire ure ent i EO eek aval we heen kere oie git 24V 
ee Output Cunent 45 2ivtia works eanecewad enn eet ameee ne nite areeitaws 14mA 
Description POWER DISSIDANON a aariet ab Aa se ctasiesiete ced ate ateeacaae 500mW 
The OPR5001B, OPR5002B and Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 


OPR5003B are hybrid sensor arrays 
consisting of one, two or three channels 
of the Optek OPC8032 Differential 
Optical Comparator, (“DOC”) IC. 
Specifically designed for encoder 
applications, the open collector output 
switches based on the comparison of 
input photodiode’s light current levels. 
Logarithmic amplification of the input 
signals makes possible operation over a 
wide range of light levels. 


The packages are surface mountable 
and made from a custom opaque 
polyimide which shields the active 
devices from stray light. The high 
temperature laminate can withstand 
multiple exposures to the most 
demanding soldering conditions. Wrap 
around contacts are gold plated for 
exceptional storage and wettin 
ohamcienstics : ae ee 
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Replaces OPR5001A Series. OPC8032 Block Diagram 
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Type OPR5001B, OPR5002B, OPR5003B 


Tolerance = + .005(+ .13) unless otherwise noted. 


OPR5001B 
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Carrollton, Texas 75006 


(214) 323-2200 


Fax (214) 323-2396 


Type OPR5001B, OPR5002B, OPR5003B 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


PARAMETER ae ES ee os eae 


Supply Current 5001 a Voc = 24V 
5002 same 14 
5003] | 9 | anes 
Vo 
ton 


Low Level Output Voltage | | 03] 04] Vv jin=14mAVec=45V | 2 | 


ul Level = Current er a Voc = Vo = 20.0 V 


= 

OPT-HYS 2.0 
-SPEOFE open Oe _———_____ #01 10 {ote NennBoli ton tomk | 87 
fmax__|Frequency Response || 100 | tz (Veo = 80, 
a ee ee 
— Fall Time 500 ee uaa 


Notes: 

1. Pin (+) = 1.2 pW and Pin (-) = 0.8 wW. 

2. Pin (+) = 100.0 nW and Pin (-) = 1.0 pW. 

3. Pin (+) = 1.0 pW and Pin (-) 100.0 nW. 

4. Pin (-) held at 1.0 pW while Pin (+) is ramped from 0.5 pW to 1.5 wW and back to 0.5 pW. 

5. Pin (+) modulated from 1.0 pW to 2.0 nW. Pin (-) modulated from 1.0 pW to 2.0 nW with phase shifted 180° with respect to Pin (+). 
6. Measured between 10% and 90% points. 


7. Optical Hysteresis and Optical Offset are found by placing 1.0 W of light on the inverting photodiode and ramping the light intensity of the 
noninverting input from .5 uW up to 1.5 wW and back down. This will produce two trigger points, an upper trigger point and lower trigger point. 
These points are used to calculate the optical hysteresis and offset. 


These are defined as: 

% Optical Hysteresis = 100 x (P rise - P fall) 
P in (-) 

% Optical Offset = 100 x (P average - P (-) ) 
P in (-) 


Where: 
P in (-) = Light level incident upon the “-” photodiode on the !.C. chip (Pin (-) = 1.0 pW). 


P rise = Value of light power level incident upon the “+” photodiode that is required to switch the digital output when the light level is an 
increasing level (rising edge). 


P fall = Value of light power level incident upon the “+” photodiode that is required to switch the digital output when the light level is a 


decreasing level (falling edge). 
Paverage =(P rise +P fall) 
2 
+5 vale 
Application Circuit 


4.7K 


Vec 
Output 


GND 
74LS04 


N 
- 
O77: 
oo. 
oS 
> Ud 
rn 
ep) 
<< 


OPR5001B 


Notes: 


1. A capacitance of a value between .001 to .01 iF connected as close as possible to the trim terminals is recommended if the 
device appears to be susceptable to noise transients. It is left to the user to determine the best value for the application. 


2. The 74LS04 is recommended as a means of isolating the “DOC” comparator circuitry from transients induced by inductive and 
capacitive loads. 


3. It is recommeded that a decoupling capacitor be placed as close as possible to the device. 
Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPR5005 
May 1993 


SMD Reflective Sensor 


Type OPR5005 


0575(1.46) 


.050(1.27) 


.175(4.45) 


|__ 


ree 


Features 


e Surface mountable 
e High temperature operation 
e Compact size 


Description 


This miniature sensor combines a silicon 
phototransistor with a GaAlAs LED ina 
high temperature opaque polyimide chip 
carrier. It is designed to sense the 
motion or proximity of diffuse reflective 
surfaces in applications where space 
constraints preclude the use of larger 
leaded components. The opaque 
package insures very low cross talk and 
shields the phototransistor from ambient 
light sources. Silicone encapsulation 
allows operation over a wide 
temperature range, and the wrap around 
solder pads are gold plated for 
exceptional storage and wetting 
characteristics. 


PHOTOTRANSISTOR 


,082(2.08) 


040(1. 


— 


TOLERANCE IS + .005(+ .13) | 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature............... 2.0 cee eaee -55°C to +125°C 
Soldering Temperature (Vapor Phase Reflow for 10 sec.) ................. 235°C 
Input Diode : 
Forward DC Curent «cas 8b baa a SOAS h eae BIR e che Ree ee 50mA 
Peak Forward Current (1 ps pulse width, 300 DDS) = cee S26 ue wes 1.0A 
Reverse DG Voltage xcsctaxiy tench oten pe ehe Seas sar ee eee pede eee eews 2.0V 
Power DIssipatlonscs.a:hcee tows a eet et oes oereeeed eee aiieeeeese es 75mw?) 
Output Phototransistor 

Collector-Emitter Voltage .... 0.0... ccc ee eee ete eens 30V 
Emitter-Collector Voltage ....... 0... ccc eee ee teen eee eee eens 5.0V 
Collector DC Currents 1.acc atonal a Ma eae ee ae Meo ewe weke ee 25mA 
Power DISSibalOn.iccs acu Ne ers cs tenet io tence dames ne Sends 75mw®) 
Notes: 


(1) RMA flux is recommended. Duration | can be extended to 30 sec. max when flow soldering. 

(2) Derate linearly 0.75mW/°C above 25°C. 

(3) d is the distance from the assembly face to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance asa 
reflecting surface. 

(5) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 


CATHODE (3) 


Carrollton, Texas 75006 
9-20 


Optek Technology, Inc. 1215 W. Crosby Road 


" (214) 323-2200 


(1) COLLECTOR 


| 
: DETECTOR 
| 


(4) EMITTER 


Fax (214) 323-2396 


Type OPR5005 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN | TYP |MAX|UNITS| _—TESTCONDITIONS 


Input Diode 


le = 100 pA 
100 nA |VceE=5.0 V, lr =0, 
Eo = < 0.10 pWiem? 


Voce = 5.0 V, Ir = 20 mA, 

d = 0.050 in. (1.27 mm)®) 
Vce(saT) |Collector-Emitter Saturation Voltage : l- = 20 mA, Ic = 100 pA, 

d = 0.050 in. (1.27 mm)®) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance | 
(=—.—6 =e pf 
ee > a an — & 
a es a a cs a eee ae 
ee) Ae re 5 Re 
: | (2 ee a ee ee! 2 2 
Bi ea te! 2 5 
Ce - = 0.05 in. (1.27 mm 2 oO 
0.001 Lear nee 0 : 
0 10 20 30 40 50 ~60 -40 -20 0 20 40 60 80 100 123 45 6 7 8 9 10 


ip — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE - °C 


d-DISTANCE TO REFLECTIVE SURFACE-—mm 


Rise and Fall Time vs. 
Load Resistance 
1000 


HF.}F''™#™"|"—"—™—"'"||]$)$5$9 
REFLECTIVE SURFACE —” 


TOP OF PART ae 


ty, tg — RISE AND FALL TIME — us 


(2) (1) - 
10 | | =z 
nS 
LED | | DETECTOR = 
<< 
10 | | 
Ry, — LOAD RESISTANCE - {2 (3) a te A ee ae ee (4) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPR5200 
May 1993 


Miniature Surface Mount LED 
OPR5200 


ANODE 
CONTACT 


S2 350806 esesennee nies 
oO oratacen ee {KOO 
04, 5 coe stateteteteess 
men 


55052 


CATHODE 
CONTACT 


026(.65) 


'e .039(1.0) 
.079(2.0) - 


TOLERANCE IS + .005(+ .13) 
Features 


e Stackable on 2 mm centers 
@ Vertical or horizontal mounting 
e Automatic pick and place compatible 


Description 


The OPR5200 is a high efficiency 
GaAlAs light emitting diode in a high 
temperature polyimide chip carrier. Its 
small size is well suited to applications 
requiring close channel spacing. It can 
be placed automatically with standard 
SMD equipment and can be reflow 
soldered by virtually any conventional 
means. Wrap around contacts enable 
the part to be mounted face up or on 
edge for a beam direction parallel to the 
seating plane. In combination with the 


OPR5500, the miniature phototransistor, 


this lateral mounting option can be used 
to create a slotted switch configuration. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage. i s.c04.F se Sexe een ted beat e Ae ee eee ae ees 2.0V 
Continuous Forward Current ........0... 00 ccc cece ee eee eee eee nnes 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) ..................0. 000 1.0A 
Storage and Operating Temperature............. 0.0. -55°C to +125°C 
Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 


Power Dissipation (derate @ 1.00mW/°C above 25°C) ..............065 100mW 
Forward Voltage vs 


Forward Voltage vs 
Forward Current 


Ambient Temperature 


Test Conditions: 
Pulse Width = 100 us 
Duty Cycle = 0.1% 


Test Conditions 
C. 


Ve - FORWARD VOLTAGE - V 
Ve - FORWARD VOLTAGE - V 


0.1 10 10 100 
ip - FORWARD CURRENT - mA 


Ty - AMBIENT TEMPERATURE - °C 


Electrical Characteristics sdeee = 25°C unless otherwise peed) 


Ve Forward Voltage 
Reverse Current 
Xp Peak Wavelength 
Spectral Bandwidth 
| eup | Emission Angle 
Output Rise Time 
Output Fall Time 


Optek Technology, Inc. 


~ SYMBOL _ ~ PARAMETER _ —|min| typ | max/uNITS| TEST CONDITIONS 
Po [OutputPowr 


1215 W. 5 W. Crosby Road 


| aw ie=20ma 

ent 1.8 Vo sjlr=20mA 

[| | | too | nA |Va=2V 

| 890 | | _nm_|ir=20ma 
80 | 


Fl nm jlp=20mA 
| re ae ee 
| {| 500 | 


Ip = 100 mA 
i | 20 | ns 


Pw = 10.0 ps, D.C. = 10% 
Carrollton, Texas 75006 (214) 323-2200 
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()), OPTEK 
Product Bulletin OPR5500 


May 1993 


Surface Mount Phototransistor 
OPR5500 


COLLECTOR 
CONTACT 


Seoneen 
BO 652525 5Sy 
egenenetacete, 
retetetetete! 


BASE CONTACT 
CONTACT 


026(.65) 


TOLERANCE IS + .005(+ .13) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Stackable on 2 mm centers Collector-Emitter Voltage .. 0... 0... ccc ccc eee eee een e eae 30V 
e Vertical or horizontal mounting Emitter-Collector-V oltag@s3¢ic ccccentexve vet exe ttiann gah gchaed cater enya t 5V 
e Automatic pick and place compatible Storage and Operating Temperature................0.0 eee eee -55°C to +125°C 
; Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 
Description Power Dissipation (derate @ 1.00mW/°C above 25°C) ..............05. 100mwWw 
The OPR5500 is an NPN silicon Normalized Collector Current vs. Normalized Output 
phototransistor in a high temperature Angular Displacement vs. Frequency 


polyimide chip carrier. It’s small size is 1.0 
well suited to applications requiring close 
channel spacing. It can be placed with 
any standard SMD equipment and can 
be reflow soldered by virtually any 
conventional means. Wrap around a 
contacts enable the part to be mounted 

face up or on edge for beam detection 4 
parallel to the seating plane. In 
combination with the OPR5200, the 


TTT LITTON TI 
Aca INI 
reas aw 


Ne 
hie 


NORMALIZED OUTPUT 


miniature SMD LED, this lateral a ae ee a ae 
mounting option can be used to create a LTT TET Ty 
slotted switch configuration. = = = =  — -90-75=60-45-30- is 30 45 60 75 90 


10 100 = 1,000 ~—-10,000 
6 Angular Displacement FREQUENCY — KHz 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL PARAMETER MIN | TYP | MAX /|UNITS TEST CONDITIONS 


On State Collector Current mee. ae VceE=5V, Ee = 150 uW/cm? (890 nm light 
source) 


| iceo [DarkCurent = = ==———s sds tt0 | sn Vc = 5 V, Eo =0 
| Vierjcz0 [Collector-Emitter Breakdown Votage | 30 | | | V lic=100vA 
| Vienjeco [Emitter-Collector Breakdown Vottage | 5 | | | V le=100vA 
Saturation Voltage I le Oe | Ic = 100 pA, Ee=5 mW/cm? 
__t.tr__ [Rise Time, Fall Time 125 | | us |Voc=5V.lo=800HA R= 1000 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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_ — @P.OPTEK 
Product Bulletin OPR5910 


May 1993 


Surface Mount Silicon PIN Photodiode 
Type OPR5910 


PAD #1 (CATHODE) 


.059(1 “rT 


.118(3.00) 


7 
.039(1.00) 


ie 


= ae i .063(1.60) L _— .00) 


PAD #2 ANODE 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Surface Mountable | 

e Circular Active Area Storage and Operating Temperature .............000 ccc eee 55°C to +125°C 

e High Temperature Operation Reverse Breakdown Voltage ......... 0... ccc eee cnet eee eens 35V MIN. 
| Solder Temperature (Vapor Phase Reflow for 30 sec.).............0000 0 ee 235°C 

Description 


SPECTRAL RESPONSIVITY 
Enclosed in a compact polyimide chip PIN OUT: 100 
carrier, this circular PIN photodiode is ; ys 
well suited for open air communications 
and ambient light detection circuits. PIN #1. CATHODE 


7 


| 
Peak responsivity at the wavelength of 2. ANODE Lis ae 
880 nm results in maximum coupling 3. N/C » 
efficiency with Optek GaAlAs LEDs. The 4. NC O 60 
custom opaque package material shields 7 
the photodiode from stray light and can o 
withstand multiple exposures to the most _, 40 
demanding soldering conditions. The > 
wrap around solder pads are gold plated e 
for exceptional storage and wetting ot 20 
characteristics. : a 

0 


ie Se ee” © EY Sa o> Ed | 


| A — WAVELENGTH — jum 
Electrical Characteristics paca ala 25°C | unless otherwise noted) 


i a ee AER 
ee es a ee a 
by 


reverse DarcCurent ||| a | nA | Vas tov 


[er [ capactance ——SC*dSi a Pt fe 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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()) OPTEK 
Product Bulletin OPR5911 


December 1994 


Surface Mount Quad Photodiode 
Type OPR5911 


BOTTOM VIEW 


049(1.25) 


.060(1.52) : 


Cee 
+ oe 0881.5) 
.079(2.0) 
.113(2.9) 


.305(7.75 
to) -063(1.60) TOLERANCE IS + .005(+ .13) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Surface Mountable Storage and Operating Temperature ............. 00.20 eee eee -55°C to +125°C 
e Closely Matched Responsivity Reverse Breakdown Voltage .......... 0 ccc cece een e eens 14V MIN. 
e High Temperature Operation Solder Temperature (Vapor Phase Reflow for 30 sec.)...............20055 235°C 
SPECTRAL RESPONSIVITY 
Description PIN OUT: 100 oS 
be 

Enclosed in a compact polyimide chip PIN # 1. ANODE #1 
carrier, this four element photodiode is 2. COMMON CATHODE ' 80 
ideal for a variety of encoder and 3. N/C O 
controls applications. The single chip 4. N/C 5 60 
construction insures excellent matching 5. COMMON CATHODE 7 
and very tight dimensional tolerances 6 ANODE #4 =] 
between the active areas. The custom 40 

7. ANODE #3 ud 
Opaque package material shields the 3 CA > 
photodiodes from stray light and can COMMON CATHODE Ss 
withstand multiple exposures to the most 9. N/C ia 
demanding soldering conditions. The 10. N/C = 
wrap around solder pads are gold plated _=11. COMMON CATHODE 0 
for exceptional storage and wetting 12. ANODE #2 4A 0.5 6 7 B69 1.0 1.1 


characteristics. A — WAVELENGTH — jum 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL | PARAMETER | MIN TYP |MAX|UNITS| _—TESTCONDITION, 
_Pa___|Responsivity | 5 || AW [= 100W,2=890NM,V=O 
7s 
| to [Reverse Dark Current ||| 15 | nA _|Va= 10 

| Cr [Capacitance | tot Meo 
LxW [Active Area (per diode) | .0 ||? [(.0mmxt.0mm) 


wn 
Ww 
| OF 
oc co 
n= 
> Ww 
nanep) 
WN 
<<. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
9-25 


(Sp), OPTEK 
’ Product Bulletin OPR5913 


May 1993 


Large Area SMD Silicon Photodiode 
Type OPR5913 


BOTTOM VIEW 


| PIN #1 
OPC9013 /- 


.354(9.0) 


.059(1.50) 


Lal 


8 fe | [5 | 
; a Las 
,059(1.50) 
.354(9.0) 7 | ,098(2.5) 


TOLERANCE IS + .005 (+ .13) .063(1.60) 

Features | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Surface Mountable Storage and Operating Temperature ................ 000 eee -55°C to +125°C. 
e Large Active Area Reverse Breakdown Voltage ........... 0.0. ccc eee eee eee teen nee 10V MIN. 
e High Temperature Operation Soldering Temperature (Vapor Phase Reflow for 30 sec.) ...............0. 235°C 
Description SPECTRAL RESPONSIVITY 
Enclosed in a compact polyimide chip PIN OUT: © Mee ee 
carrier, this large area photodiode is well | 
suited for open air communication PIN #1. ANODE 28 | 
applications and ambient light detection. 2. COMMON C ATHODE 2 
The custom opaque package material 3 Oo 60 
shields the photodiode from stray light COMMON CATHODE V) 
and can withstand multiple exposures to 4. N/C ~ 40 
the most demanding soldering 5. NIC > 
conditions. The wrap around solder 6 < me \ 

pads are gold plated for exceptional ; COMMON CATHODE Ld 
storage and wetting characteristics. 7. COMMON CATHODE , 

8. N/C 4.4.5 6 7 8 9 1.0 1.1 


Ah — WAVELENGTH — um 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


fmax|uniTs| ___TESTCONDITION 
|| AW |®e=10nW,2=890nm, V=0 
| |v |in=t00we 
| to [Reverse Dark Current ||| 100 | nA |Vn=0SVO 
| |rooo| | pf vazov 
| | aso | | 
| 28 || mi? 


LxW (5.0 mm x 5.0 mm) | 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPR5915 
January 1995 


()), OPTEK 


Surface Mount Silicon PIN Photodiode 


Type OPR5915 


.305(7.75) 


.305(7.75) 


Features 


e Surface Mountable 
e Large Active Area 
e High Temperature Operation 


Description 


Enclosed in a compact polyimide chip 
carrier, this large area photodiode is well 
suited for open air communication 
applications and ambient light detection. 
Peak responsivity at the wavelength of 
880 nm results in maximum coupling 
efficiency with Optek GaAlAs LEDs. The 
Custom opaque package material shields 
the photodiode from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 


BOTTOM VIEW 
SEE PIN OUT BELOW 


049(1.25) 


Aa 
: 4 ag _ 058(1.5) 
079(2.0) 
.113(2.9) 


.063(1.60) TOLERANCE IS + .005(+.13) _ 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ................00 eee eee -55°C to +125°C 
Reverse Breakdown Voltage ..........- 0.0. e eee eee eee neeee 35V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 Sec.)................005. 235°C 
SPECTRAL RESPONSIVITY 
PIN OUT: 100 
pe 
PIN #1. ANODE 2 
2 COMMON CATHODE Boy 
3 N/C o 
4, N/C 60 
5. COMMON CATHODE ” 
6 N/C ae 
7 NIC a 
8. COMMON CATHODE Ee 
9. N/C + 20 
10. N/C i 
me COMMON CATHODE @) 
12. N/C DA soe 6 SP 3B. “9h Or “34 


A - WAVELENGTH — jum 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Active Area 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


PARAMETER | MIN | 
___Pa_|Responsivity 45 | | | AW [@e=t0nW,2=890nm,V=0 | 
Viera [Reverse Breaksown Voltage | 985 | || Vim 100wA 
Ib [Reverse Dark Curent, =| | | 30 | mA |Vp=tov 
Cr [Capacitance 1 
actveara 8 


mm? (2.7 mm x 2.7 mm) 


9-27 
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(Sp), OPTEK 
Product Bulletin OPR5925 


January 1995 


Surface Mount Quad Photodiode 
Type OPR5925 


: BOTTOM VIEW 
075(1.91)  — i SEE PIN OUT BELOW 


.305(7.75) 
049(1.25) 


i 
Be 058(1.5) 


079(2.0) 
.113(2.9) 


.3805(7.75) .063(1.60) 
TOLERANCE IS + .005(+ .13) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Surface Mountable Storage and Operating Temperature ........... 00. eee eee eee -55°C to +125°C 
e Separate Cathode Connections Reverse Breakdown Voltage .......... 00. c cece rete eee eee ete ee eaee 35V MIN. 
e High Temperature Operation Solder Temperature (Vapor Phase Reflow for 30 SEC) ae Girasole ane 235°C 


SPECTRAL RESPONSIVITY 


Description PIN OUT: 100 — 


7 


This compact polyimide chip carrier 


contains four silicon photodiodes in a PIN #1. ANODE #1 


| 

quad arrangement with each anode and = 2. CATHODE #1 spe 

cathode bonded out separately. The 3. N/C cf, 

internal isolation enables external 4. N/C 2 60 

connection in any desired configuration 5. CATHODE #2 he 

to match the sensing circuit 6. ANODE #2 ~ 40 

requirements. The custom opaque 7. ANODE #3 = 

package material shields the 8. CATHODE #3 > 

photodiodes from stray light and can a 320 

withstand multiple exposures to the most 9. N/C oe 

demanding soldering conditions. The 10. N/C 0 

wrap around solder pads are gold plated _—-'17. CATHODE #4 i= @ 9 8 .6 40 44 
for exceptional storage and wetting 12. ANODE #4 oi OO 
characteristics. A —- WAVELENGTH — yum 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


|SYMBOL | PARAMETER | MIN | TYP |MAX|UNITS| TEST CONDITION 

| Fn |Responsivity | #5 | || AW |= 10 xW, A= 89010, VA =OV 

| Viern [Reverse BreakdownVottage | 35 | | |v |in=100na 

| to [Reverse Dark Current | | | 30 | A |Va=tove 
p10 | 


| Cr |Capacitance | pt _| 
|_LxWw [Active Area (per diode) i [_mm?_|(0.8 mmx 0.8 mm) 
Optek Technology, Inc. 1215 W. Crosby Road — Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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(S)), OPTEK 
Product Bulletin OPR5929 


January 1995 


Six Element SMD Photodiode Array 
Type OPR5929 


134(3.4) 


512(13.0)— 
DIA .039(1.0) 
ON FRAME PIN 12 PIN 1 


059(1.5) 


.315(8.0) .039(1.0) 


.394(10.0) 


fae 
; .354(9.0)- 
.433(11.0) .039(1.0) DIA .045(1.14) 


ON SUBSTRATE 


ee ee ALIGNMENT HOLE DIAMETER TOLERANCE = + .001(+ .025) 
ALIGNMENT HOLE POSITION TOLERANCE = + .002(+ .05) 
OTHER TOLERANCES = + .005(+ .13) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Surface Mountable Storage and Operating Temperature. ........... 0.0.0 cece eee -55°C to +125°C 
e Closely Matched Responsivity Reverse Breakdown Voltage .......... 0. cece cece eee eee teen eee 50V MIN. 
e High Temperature Operation Solder Temperature (Vapor Phase Reflow for 30 sec.)............. 002 eee 235°C 
Description 
SPECTRAL RESPONSIVITY 
Enclosed in a compact polyimide chip PIN OUT: 100 
carrier, this six element photodiode has ne 
been specifically designed to meet the PIN #1. CATHODE D 
needs of motor encoder applications. 2. ANODE D ' 80 
Six individual chips are mounted on 3. ANODE C a 
isolated cathode contacts to allow 4. CATHODE C S 60 
external connection in any desired 5 CATHODE B a. 
configuration. The custom opaque Li 
package material shields the 6. ANODE B ie 
photodiodes from stray light and can 7. CATHODE A = 
withstand multiple exposures to the most 8. ANODE A e 
demanding soldering conditions. The 9. ANODE F 20 
wrap around solder pads are gold plated 10. CATHODE F ac 
for exceptional storage and wetting 11. CATHODE E 0 
characteristics. 12. ANODEE th, 35s ab. xh cB eS 0 


A — WAVELENGTH — jum 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL | PARAMETERS | MIN | 
_Fa__|Responsivity |B 
|_Vienjn [Reverse Breakdown Voltage | 50 
Reverse Dark Current, || 
are 
= 


WY”) 
LW 
a5 
ro 
n= 
> UW 
TW 
ep) 
< 


Ra 
Active Area (per diode) 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Sp. OPTEK TECHNOLOGY, INC. 
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(SP) OPTEK 


Hallogic™ Hall Effect Sensors 


The Hall Element 


Unprecedented 
Temperature 
Stability 


Optek Technology, Inc. 


Optek Technology, Inc. produces temperature-compensated Hall effect magnetic 
sensing devices. The Hallogic™ Hall Effect Sensors are superior products that meet 
the demands of motion sensing in extremely harsh environments such as 

na alae automotive and heavy industrial machinery applications, including 
robotics. 


Hallogic™ refers to the combination of a Hall element magnetic field sensor with 
highly refined integrated circuitry on a single, monolithic bipolar silicon chip. 
Incorporated on the Hallogic™ sensor chip are: 


e a Hall element 

e a bandgap voltage regulator 

e a threshold amplifier including a linear amplifier and a Schmitt trigger 
e an open-collector output transistor that can drive ten TTL loads 


The basic Hall element relies on a magnetic field in order to sense motion. The 
principle is based on the Hall effect, discovered more than 100 years ago by the 
American physicist, Edwin Herbert Hall. The Hall effect is the small electrical 
potential created when a stationary magnetic field is placed perpendicular to a 
current-carrying conductor (See Figure 1). 


Most available Hall elements hold current constant and measure voltage, which is 
then correlated with magnetic field strength. The superior performance of the Optek 
device is due in part to a fundamental design change which instead provides a 
constant bias voltage and measures the Hall current. This method proves more 
accurate for sensing magnetic field strength when temperature varies. It also 
provides a better way to interface the Hall element with the complex integrated 
circuitry of the Hallogic™ sensor. 


The Optek Hall element then is basically a block of semiconductor material with four 
contact points. Two contacts (or electrodes) are used to supply a constant bias 
voltage to the element; the other two are used for the varying current output. If 
voltage is held constant across the device while a perpendicular magnetic field is 
applied, the Hall current can be sensed across the output connections. The Hall 
current is proportional to the strength of the applied magnetic field. 


Temperature coefficients have been optimized to insure stable electrical 
characteristics over the temperature range of -55°C to +150°C. Other design 
aspects of the Hallogic™ sensor that enable it to meet Optek’s demanding 
temperature stability objectives are two important circuit areas on the chip, the 
bandgap regulator and the threshold amplifier: 


1. Bandgap Voltage Regulator: 


In addition to maintaining a constant output voltage level (no matter what changes 
occur in input voltage or output current), the Optek Hallogic™ bandgap voltage 
regulator also serves as an extremely good temperature compensated voltage 
source to bias the Hall element. This bandgap voltage regulator enables Hallogic™ 
devices to operate with a supply voltage ranging from 4.5 to 24 volts DC, with 
virtually no drift in magnetic sensitivity (i.e., in the magnetic trigger point). 


2. Threshold Amplifier: 


The amplifier/detector circuit is a constant-gain type, designed with temperature- 
compensated trip points at the input to the voltage comparator. The Schmitt trigger 
output then drives an open-collector transistor with a 50 mA current sinking 
capability. This open-collector transistor enables the device output to drive up to ten 
TTL loads directly. 


1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | 
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Low Power Consumption 


Yet another advantage is the low power consumption, which results from 
no bias current being required by the permanent magnet. The sensor itself 
draws only 5 mA (typical) of supply current (Icc). 


Package Design 


Optek uses a very high density transfer molded plastic to encapsulate the 
Hallogic™ lead frame and chip. Both the density and the transfer molding 
process result in a dirt and moisture barrier effective enough to pass 
Military Standard 883. The sensor passes “pressure cooker” and similar 
moisture and temperature testing procedures to insure a reliable product. 


In addition, the lead frame is designed with superior thermal characteristics 
for maximum reliability at the ten TTL load capability of the device. 


The dimensional outline of the package and the precise placement of the 
Hall element are standard. This design allows for the superior, 
temperature compensated Optek device to be specified for instant 
replacement. A significant upgrade in performance can be achieved 
without costly redesign and retooling. 


Because the Hallogic™ Hall Effect Sensor is smaller than conventional 
emitter-detector pairs, it will more easily fit into areas with small size 
constraints. 


Designed for the Toughest Environments 


The result is that the Hallogic™ Hall Effect Sensor is virtually immune to 
environmental contaminants. It is rugged and suitable for use under 
severe service conditions. Even in the toughest environment, the 
Hallogic™ sensor will exhibit excellent magnetic sensitivity to provide 


Typical Applications 


reliable, repetitive operations in close tolerance applications. These Appliances 

devices are excellent choices for DC motors, automotive applications, 

robotic and heavy machinery sensing applications, or for any application in Automotive OEM & 
a harsh environment where optoelectronic devices are unsuitable. Aftermarket 


Business machines 


Custom Sensor Assemblies Communications 
Optek offers the customer the same custom assembly capability they have Computers/peripherals 
come to expect from the Optoelectronic division. Custom designed Controls 


sensors with Hall effect devices and magnets, long lead wires, special 
connectors etc., are available. With Optek’s complete plastic tooling and 
molding operations, Hall Effect sensors are available in a wide variety of 
hybrid packages. 


Figure 1. Basic Hall Element 


Bar Magnet 
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motor controls 
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commercial switches 
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— P_OPTEK 
Product Bulletin OHO90U 


_May 1993 


Hallogic™ Hall Effect Sensors 
Type OHO90U 


.182 (4.62) 
——— .500 (12.70) 
.176 (4.47) MIN 

.078 (1.98) 


HALL 
ELEMENT .068 (1.73) 


Osean) ey .025 (0.64) 
.01 (0.25) 


| .055 (1.40) 
oo 2 PL .015 (0.38) 
sQ, 3 PL 


PACKAGE e018 1006) .045 (1.14) 
CENTER 


. 182 (4.62) 
.176 (4.47) 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
061 (1.55) OF PACKAGE SURFACE 


ee 3° 
.053 (1.50) | | _ (3 SIDES) 02 (0.51) 
f .01 (0.25) 


THE HALL ELEMENT IS LOCATED .013” BENEATH 
.03 (0.76) THE 


A T! 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Operates over a broad range of Supply VONAGE; VEC =. sin ivs sy cahatainnnse cin salacnad eee eeasseatidaaviaai ees 25V 
supply voltages Storage Temperature Range, Ts ............2 0c cece eee eens -~65°C to +160°C 

e Excellent temperature stability to Operating Temperature Range, Ta ..............-. ER ecsatente are -40°C to +150°C 
operate in harsh environments Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 

e Drive capability up to 10 TTL loads WON sacsedan socom tes ac hoe tate eee al chee hee see. 260°C") 

e Hall element, linear amplifier, and Output ON Current, ISINK..............000cc cece eee ie cia rao riae Fane 50mA 
Schmitt trigger on a single Hallogic” = Output OFF Voltage, VOUT.......0. 0. e cece cen cece eee e ee een ee eenes 25V 
silicon chip Magnetic Flux Density,B....... 0... ccc cece cece e eee e eee e eens Unlimited 

Note: 
Description (1) Heat sink leads during hand soldering. 


The OHO90U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. Functional Block Diagram 
Included on-chip is a bandgap voltage 

regulator to allow operation with a wide 

range of supply voltages. The device Vec 

features logic level output and provides 
up to 30 mA of sink current. This allows 
direct driving of more than 10 TTL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 


OUTPUT 


The OHO90U is a high performance 
device capable of operation from -40°C 
to +150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | 
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Type OHOS0U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise ee. 


a 
[ee gnats tose Pat | 00 | es | 100 [ayen] 
|_Bi _|MagneticHysteresis | 10 | 25 | 100 |Gauss| 


| tcc _|SupplyCurrent =| | | 8 | mA Voc =24V, OutputOn | 
_Vor__|Output Saturation Voltage || 100 | 300 | mV _|Voc=4.5V, lor =30'mA | 
lov [Output Leakage Curent || 0.50 | 10.0 | A [Veo =24V, Vour=24V | 


Output Rise Time - | 030 | 1.00} ps _ Ri = 820 Q, C_ = 20 pF 


Output FatTime 0.80 | 100 | ws | 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


: rs eis 
Pd — <x 
5" Se’ TT); HH 
2 B z be pases 
: 8 REeEe ae a 
a. ® = 
§ : : = a 
A) Ao a. ; 
3 3 : ees 
> 90 2 30 8 eels 
= = ICC(ON) (mA) el 
‘ ' ICC(OFF) mA) 
: : aid bal 
m 0 m 0 ; 
-40 0 40 1) nm -40 0 40 8 rm 830s 80 -40 0 80 
Tay - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic | Fal vs Loh Voltage 


ee Magnetic Field 


Rise and Fall Time Test Circuit 


Vec (1) 


Vo. - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


Ty TE Uy 
0.00 


-40 0 40 120 
Ta - AMBIENT TEMPERATURE - °C T. - AMBIENT TEMPERATURE - °C 
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Product Bulletin OH180U 
May 1993 


Hallogic™ Hall Effect Sensors 


Type OH180U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 10 TTL loads 

® Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OH180U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 30 mA of sink current. This allows 
direct driving of more than 10 TTL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 


The OH180U is a high performance 
device capable of operation from -40°C 
to +150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
oe .500 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL ——— 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


| 055 (1.40) 
2 PL 


045 (1.14) 


7 .025 (0.64) 


.O15 (0.38) 
SO, 3 PL 


et —erremtineere 


TT 
.182 (4.62) 
.178 (4.47) 

.018 (0.46) 
PACKAGE P 
CENTER oe 
ILVER OR TIN PLATING OVER 


S 
COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


059 (1.50) | | 


3° 
(3 SIDES) 


.03 (0.76) 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


DUPDIV VONAGE; VCC oi aie died tty Si satin tk Sauls lisa ecite saunders ee deaeaies 25V 
Storage Temperature Range, Ts........... 00 0c cece eee eens -65°C to +160°C 
Operating Temperature Range, Ta ...........000 cece cece eens -40°C to +150°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 


POW Seco eateernatacstucse tetas een ella. thes clits Cee ies ee a Se tie i 260°C 
Output ON Curent ISINK <occ.iad ie nidaca demidanlgoinpetereabidwadekeneiontes 50mA 
Output OFF Voltage, VoUT... 0... 6. ccc cece eee tee e eee nee eens give ae be 25V 
Magnetic Flux Density, Boecisicccne ces cine rads Koa dented veewe daw Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 
Voc 
OUTPUT 
“Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OH180U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER = |_MIN | TYP MAX |UNITS| TESTCONDITIONS _ 
Bop [Magnetic Operate Point_ | 70_| 180 | 200 |Gauss| 
Bap _[MagneticRelease Point | 0 | 140 | 280 |Gauss| 
BH _[MagneticHysteresis_ | 20 | 40 | 120 |Gauss| 
Icc__(Supply Current | | 8 | | mA [Voc 24V, OutputOn 

Vo. [Output Saturation Voltage || 100 | 300 | mV _|Voc=45V, loL=30mA 
_ 10.0 | WA |Voo=24V, Vour=24V_ 
—_Qeoerfisetine_980. 100 ys Pusgava,ci-200F 
[Output Fat Time | 0.80 | 1.00 | us 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


Ss 8 8 2 §& 
Ss @¢ 8 #8 & 


BESSY REee 


Bese Ree 
isles pete eee 
aR eee eae 
eficifeee belles at 
Ele leads 
RERST SEER 
sleep estes Si 
BEGGUeeae 


Icc - SUPPLY CURRENT - mA 


0 0 
-40 0 40 80 120 
-40 0 40 8 020 180 ~40 0 40 80 0. 0 Ta - AMBIENT TEMPERATURE - °C 


BOP - Magnetic Operate Point - Gauss 
BRP - Magnetic Release Point - Gauss 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 


Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 
,BoP  , BRP 


Magnetic Field 


12V ‘90% + 90% 


TO% 10% 
Rise and Fall Time Test Circuit 


VOL 


Voc (1) 


Vo_ - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


0 
-40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 
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Product Bulletin OH360U 
January 1995 


Hallogic™ Hall Effect Sensors 


Type OH360U 


Features 


e Operates over a broad range of 
supply voltages | 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 10 TTL loads 

e@ Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OH360U contains a monolithic 
integrated circuit which incorporates a 
Hail element, a linear amplifier, a 
threshold amplifier, and Schmitt trigger 
on a single silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 30 mA of sink 
current. This allows direct driving of 
more than 10 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


The OHS360U is a high performance 
device capable of operation from -40°C 
to +150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road : 


.182 (4.62 

stee 4 Be? .500 (12.70) (3) OUT 

176 (4.47) MIN (2) GND 
.078 (1.98) (1) Vee 


HALL, 
ELEMENT 


.068 (1.73) 


een a .025 (0.64) 
01 (0.25) 


| .0SS (1.40) 
a 2 IPL 


.045 (1.14) 


.182 (4.62) 
.176 (4.47) 


.015 (0.38) 

: .4 
PACKAGE ore te 6) SQ, 3 PL 
CENTER 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 


.061 (1.55) 


.059 (1.50) 


3° 
(3 SIDES) 


NOTE: THE HALL ELEMENT IS LOCATED .013° BENEATH 
.03 (0.76) : THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE 
OO 45 THE BACK _OF_THE PACKAGE 1S DENOTEO BY THE 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, VoC ov..sssassecndiasonsvardecestsessgevead sales dedsssnneghee aves 25V 
Storage Temperature Range, Ts............ cece cece eee ees -65°C to +160°C 
Operating Temperature Range, Ta ............. 20. eee eee eee -40°C to +150°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
MOR eis reticence ee il tat Stk eat et gc oa ame tenet senaas 260°C"! 
Output ON Current, ISINK..00..000..0 00 ccc cece cee e eee ee eeesseeeeteeereeeas 50mA 
Output OFF Voltage: Vout.4.526sis2dee cel ieee eiees tee eee oees 25V 
Magnetic Flux Density, B ........ 0. ccc cece cee cc eee e eect e eee eaes Unlimited 
Note: 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


OUTPUT 


Carrollton, Texas 75006 
~ =f 0-8 


(214) 323-2200 


Fax (214) 323-2396 


Type OH360U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise noted) 


SYMBOL | PARAMETER =| MIN | TYP | MAX |UNITS) TESTCONDITIONS __ 
BoP 


Output Saturation Voltage || 100 | 300 | mV [Vcc =4.5V,loL=30mA_ 
OutputLeakage Current || Ot | 10.0 | WA Voc=24V,Vour=24V | 
OutputRiseTime | 08 | 1.00 | us RL = 8200, C. = 20F, 


Output Fall Time | 0.3 | 1.00 | us |Vcoc=14.0V 


Typical Performance Curves 


BrP 
Icc 
VoL 


lo 


H 
tf 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 
B 500 ® 500 
Fa 
O 14) 
< 400 z 400 < 
a a. z 
® wi 
7g 30 0 = 
® ® Fx 
§ 2 : 
o Ss) 20 & 
=.) o 
Ss w s w > ICC(ON) (mA) 
t ' ICC(OFF) (mA) 
fe) i 
m 9g om 0 0 
-40 0 40 1) 20 60 -40 0 40 80 120 £0 -40 0 40 80 120 
Ta - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Lass oe Voltage 
Magnetic Field 
0 
‘90% + 90% 
12V 
V 7 
. 10% 10% 


Rise and Fall Time Test Circuit 


Vo_ — OUTPUT SATURATION VOLTAGE ~ V 
tr, tf - RISE AND FALL TIME - ns 


0 
-40 0 40 80 120 140 -40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3013U 
May 1993 


Hallogic™ Hall Effect Sensors 
Type OHN3013U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip : 


Description 


The OHN3013U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 21 mA of sink current. This allows 
direct driving of more than 7 TTL loads 


or any standard logic family using power 


supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 


Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always be greater than zero gauss. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
———— .500 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL ———— 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


| 05S (1.40) 
—————— 2 PL 


.045 (1.14) 


7 .025 (0.64) 


.182 (4.62) 
.176 (4.47) 


.015 (0.38) 
PACKAGE so. 3 PL 


018 (9.46) 
CENTER : 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


O61 (1.55) OF PACKAGE SURFACE 


.059 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


<= 


.03 (0.76) 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


SUPP VONAGE. VCC nigau cat ees vcs xeea ek eee eee BEM e ee eee es 25V 
Storage Temperature Range, Ts...........0c cece eee eee eens -65°C to +150°C 
Operating Temperature Range, Ta ........... cece eee eaees -20°C to +85°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
POD siete ition debe hetinda exe We eees nase Sab aes pa eetentak 260°C") 
Output ON Current, ISINK. 00000... c ence eee e cece teen ence eteeeeeeeennes 25mA 
Output OFF Voltage, VOUT. ...... 0. ccc cee eect cnet eee e een eens 25V 
Magnetic Flux Density; Bis. icdsc wssusies wha tiess nee dat neeadecscees Unlimited 
Note: 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


Vec 


OUTPUT 


GROUND 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


10-10 


Type OHN3013U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER TYP | MAX ;|UNITS; TEST CONDITIONS 


Bop _ Magnetic Operate Point | 300 | 450 |Gauss) 
BrP Magnetic Release Point _ 25 235 Gass} (ts 


BH Magnetic Hysteresis 30 65 Gauss 


Icc Supply Current Voc = 24V, Vcc = 24 V, Output Off | Off 


B > 450 Gauss 
= peerem  w attwe 
B < 25 Gauss 
Output Rise Time B21 | 1001 pe JF = 9200, C= 209F 
Output Fall Time accel 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 
B 500 ® 500 
% @ 
© 2) 
em ae < 
a oO. - 
ce) ® a 
© @ rx) 
g 2 : 
og g S 
3 3 : 
D D o 
Sw = 0 7 ICCION) (mA) 
‘ ' ICC(OFF) (mA) 
8 e 
m 0 om 0 0 
-40 -40 0 40 80 20 60 -40 0 40 80 120 
Ta - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature epoetic Fite us ata Voltage 
Magnetic Field 
0 
‘90% 1 90% 
12V 
tf G? tt VOUT 
V 
o 10% 10% 


Rise and Fall Time Test Circuit 


Vo. - OUTPUT SATURATION VOLTAGE - V 
te, tf - RISE AND FALL TIME - ns 


“40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 


SENSORS: 


kK 
© 
LL 
LL 
LL 
uu 
oa 
ul 
<x 
a 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Builetin OHN3019U 
May 1993 


Hallogic™ Hall Effect Sensors 
Types OHN3019U, OHS3019U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hail element, linear amplifier, and 


Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3019U and OHS3019U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
——— .500 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL ——_—___—— 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


— So ___ ix. 
| .055 (1.40) 
2 PL 


.018 (0.46) 
3 PL .045 (1.14) 


4 .025 (0.64) 


.182 (4.62) 
.176 (4.47) 


ts 


.OLS (0.38) 
PACKAGE SQ. 3 PL 
CENTER 
SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 


.061 (1.55) 


.059 (1.50) | | 


3° 
(3 SIDES) 


.02 (0.51) 


= 


NOTE : ve Seng ELEMENT IS LOCATED .013" BENEATH 


.03 (0.76) 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


SUPPLY Voltage, VGC 20.54 csieincsiaiviest hse edie eedeeaene eet Sony 25V 
- Storage Temperature Range, Ts........... 00. ccc cece eens 65°C to +150°C 
Operating Temperature Range, Ta OHNSO19U..............00. -20°C to +85°C 
OHS3019U ............006- -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
ROR ice cty etc ean se ees aakhid 9 eta ae apace anaes ed NE 260°C ") 
Output ON Current, ISINK.......0.0.0. 0.00 cc ccc e cece eect eee e eee ea sent enaenaees 25mA 
Output OFF Vollage: VOUT: a6 sssncee iat ehiwislet cere aeusnee bx wideee ss 25V 
Magnetic Flux DENSity, B acs ganinsei ei bok sea a ows Bee ieee Unlimited 
Note: 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


OUTPUT 


(214) 323-2200 


Carrollton, Texas 75006 Fax (214) 323-2396 
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Types OHN3019U, OHS3019U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER =| MIN | TYP | MAX |UNITS| TESTCONDITIONS 

= Bor Mognale Sone Fol _____—_sp_ Gas 

|__Brp Magnetic Release Point 125 | 235 | |Gauss| 

ee ee 

lec __| Supply Current | 4 | 7 | mA Veo =24V, Output of 
B = 500 Gauss 

a ieee 
B < 100 Gauss» 

Output Rise Time | | 021 | 1.00) ps | Ri = 820 Q, CL = 20 pF 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current v 
Ambient Temperature Ambient Temperature Ambient Tenses 


Pe a ees eae 
Eeialecl asi gbell seoloday 
Pie ee 
Pee aaa 
ey ea ee 
Pee ete 
Sa Ge We a I D 
CG a GO ae 
See ae eee eCFe (nd 
Sees hae ee 


0 
H 0 BA 20 60 -40 0 40 80 120 
Ta - AMBIENT TEMPERATURE - °C 


= 


8 


8 


8 


icc - SUPPLY CURRENT - mA 


= 


BOP - Magnetic Operate Point - Gauss 
BRP - Magnetic Release Point - Gauss 


‘> 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature | Ambient Temperature Magnetic Field vs Output Voltage 


Bop _, Bap 
Magnetic Field 
0 
190% + 90% 
12V 
aE “Gr tr VOUT 
VoL 


10% 10% 
Rise and Fall Time Test Circuit 


Voi - OUTPUT SATURATION VOLTAGE - V 
tr, tf — RISE AND FALL TIME - ns 


~40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 


ft 
O 
LU 
LL. 
ve 
uJ 
ad 
=) 
<L 
< 


SENSORS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3020U 
May 1993 


Hallogic™ Hall Effect Sensors 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 

_ silicon chip 


Description 


The OHN3020U and OHS3020U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always be greater than zero gauss. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Types OHN3020U, OHS3020U 


. 182 (4.62) 
—_— .500 (12.70) 
176 (4.47) MIN 

.078 (1.98) 


HALL 
ELEMENT .068 (1.73) 


.02 (0.51) = .025 (0.64) 
01 (0.25) 


| .055 (1.40) 
————— 2 PL 


PACKAGE OIE AO. te) .045 (1.14) 
CENTER 


.182 (4.62) 
176 (4.47) 


.015 (0.38) 
SQ. 3 PL 
SILVER OR TIN PLATING OVER 


COPPER LEADS TO WITHIN .040 
.061 (1.55) OF PACKAGE SURFACE 


bande Me maa 3° 
.059 (1.50) | | (3 SIDES) .02 (0.51) 


THE HALL ELEMENT IS LOCATED .013” BENEATH 
.03 (0.76) THE 


.02 (0.51) S° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


supply Vollage; Ve eo: sscccsks Bodine dd apheresis Booed bee ewe eee awakes 25V 
Storage Temperature Range, TS ....... 2.0 c ccc eee ee eee -65°C to +150°C 
Operating Temperature Range, Ta OHN3020U...............005 -20°C to +85°C 

OHS3020U ............005. -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
BOTA | naka cate sta vec tac ame teen sachs teehee Caine thin ata peer 260°C ") 
Output ON Current, ISINK. 0.02.0... 06.0 c cece cece eect ete teeet ee eneaanees 25mA 
Quiput OFF Vollage: VOUT. s< «i S-acs. ness Gea een eevee eaves et oes > 25V 
Magnetic Flux. Density; Bcisvssea0n vere st corse pideecdee ed eek ds Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Voc 
OUTPUT 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3020U, OHS3020U 


Electrical Characteristics (Vcc = 4.5 V to 24 VDC, Ta = 25°C unless otherwise noted) 


a 
Magnetic Operate Point 

__Bre__|MagneticRelease Point | 80 
BH Magnetic Hysteresis | 20 


Icc Supply Current 


c 
z 
=| 
7] 


TEST CONDITIONS 


N 

a) 

ro) 

a) 

N on 

) 
G) 
a) 
= 
72) 
w 


2 
> 
< 
2) 
ro) 
ul 
I) 
- 
< 
O 
= 
‘= 
= 
O 
= 


ant, oi 
o;|h ror 
oO ClO 


mi 
© 
oO 

Ee 
< 

DO < 
IV 
oI 
ol 
Of 
QO uw 
ex 
Dames 
o O 
O 
T 
N 
>) 
3 
> 


VOL Output Saturation Voltage 


B < 50 Gauss 
[Output Rise Time F021 | 1.00 
tt Output atime 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 
B & 300 
2 = FE 
Oo i > 50 -_ 
e be z « s 
o ees oO S ea 
@ he 0) = 
_— ” co 
S eb ys 5 Ea 
a o BW = 
6 i) a = ay 
2 2 > 
: 3 7 - 
r>)) ey ox 
: rl ge ee ni 
. || ce ICclOFF) (mA) 
g ee: 0 (ae ee 
Ta - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 
.80p  , BRP 
Magnetic Field 
ELT, ‘90% + 90% 
aE my t, Vout 
V 
a 10% 10% 


Rise and Fall Time Test Circuit 


Vo_ - OUTPUT SATURATION VOLTAGE - V 
tr, tf - RISE AND FALL TIME - ns 


: 0 
-40 0 40 80 120 -40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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SENSORS 


Product Bulletin OHN3030U 
May 1993 


Hallogic™ Hall Effect Sensors 
Types OHN3030U, OHS3030U 


Features 


e Operates over a broad range of 

supply voltages 
e Excellent temperature stability to 

' Operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3030U and OHS3030U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 


ee .500 (12.70) 
.176 (4.47) MIN 


.078 (1.98) 


— (1.73) | 


SEE NOTE 


HALL 
ELEMENT 
.025 (0.64) 


02 (0.51) . 

01 (0.25) 

Toss (1.40) 
ee Sta 


.045 (1.14) 


.182 (4.62) 
.176 (4.47) 


.015 (0.38) 
.018 (0.46 
PACKAGE sige ) so, 3 PL 
CENTER 
SILVER OR TIN PLATING OVER 
COPPER. LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


.059 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


f “01 (0.25) 
i 


.03 (0.76) 
.02 (0.51) 


NOTE : 
4S° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
SUppIY VONAGG: VGC avant ok ks Moca ea eee beet eae ea iAaeuads 25V 


Storage Temperature Range, TS................cccceeeee eee e ee en es -65°C to +160°C 
Operating Temperature Range, Ta OHN3030U.................. -20°C to +85°C 

OHS3030U............00 00s -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
WON icGsasuSekas Gh aieeaueas be Oh beeen ea dndcvs eee euaatns 260°C") 
Output ON Current, ISINK 2.0... 0... cee eee eet eee ence en eeee 25mA 
Ouiput OFF Voltage; Vout: c.6 ne caw ceswesowcewiewe esate radeadacia4 25V 
Magnetic Flux DEnSiy; Biss co cia tieatiye wd eens wu ee awe ned ded os Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Voc 
OUTPUT 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3030U, OHS3030U 


Electrical Characteristics menlcece > = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN | TYP 


|_Bop _ |Magnetic Operate Point |_| 205 Gauss} 
Magnetic Release Point | 0 | 160 [Gauss | 
Magnetic Hysteresis 4 Gauss a 


Supply Current 


a 
a 

a J 
pene |" 
* petecn | 
ina he 
ou Te 


WA |Vcc = 24 V, VouT=24 V, 
B < 50 Gauss 


Ri = 820 Q, CL = 20 pF 


mV |Vcc = 4.5 V, lot = 20 mA, 
B = 200 Gauss 


MAX | 

| 250 

os 

45 | 

ree 
10.0 


Output Rise Time 
Output F Fall Time 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 
Q ww B WW 
3 = haa ee 
5 a 
‘Aes , 
fe) O 
a 200 ao 20 — 
o ® a 
= 
He : 
Q aS) S 
ow o 0 a 
c 5 Lt 3 
re)) D o 
: s ees 7 ICC(ON) (mA) 
= 9 0 
a. a. ae ei ICC(OFF) (mA) 
a. % ee Co Ge Ca CO HV 
-40 40 0 40 & 120 60 - 40 0 40 80 120 
Ta - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 


,Bop —, BRP 


, | 
Magnetic Field 


190% 1 90% 


12V 
uta | tr VOUT 


VoL 
10% 10% 
Rise and Fall Time Test Circuit 


Vo - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


OUTPUT 
"he 


Ta - AMBIENT TEMPERATURE - °C T. - AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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SENSORS 


Product Bulletin OHN3040U 
May 1993 


Hallogi 


ic™ Hall Effect Sensors 


Types OHN3040U, OHS3040U 


Features 


@ Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 


Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3040U and OHS3040U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always be greater than zero. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


1215 W Crosby Road 


.182 (4.62) 


.500 (12.70) 
.176 (4.47) MIN : 


.078 (1.98) 
.068 (1.73) 
.02 (0.51) 7] 
.O!1 (0.25) 
se SSS rr re Sl 
Toss (1.40) 
——————————— 2 AL 


.045 (1.14) 


HALL 
ELEMENT 
.025 (0.64) 


.182 (4.62) 
.176 (4.47) 


.O15 (0.38) 
: .46 
PACKAGE ote te. ) SO, 3 PL 
‘CENTER 
SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


.0S9 (1.50) 


.02 (0.51) 


| .O1 (0.25) 
OF 


ie HALL ELEMENT IS LOCATED .013" BENEATH 


3° 
(3 SIDES) 


.03 (0.76) 


.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
SUPDIY Voltage: VCC. wicca tds teceon duke eee Cob wetees ous Podge eue 25V 


Storage Temperature Range, TS...........00ee cece cece eee -65°C to +150°C 
Operating Temperature Range, Ta OHNSO40U............ ar aarlens -20°C to +85°C 

OHS3040U................. -40°C to +125°C 
Lead moor Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
ON]! cae ew nas ie eee ae ee ee is tee We AEe eS ene ee OuecnGare 260°C") 
Output ON Current, ISINK rae caees ey ape tes weaws ae weed eae ss  25mA 
Output OFF Voltage Vora sneaks Sawa pede cadd See e ees 25V 
Magnetic Flux Density; Biv ss.d.ceic 4 tat daiuwiewscassa ended teeanaes Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Vec 
OUTPUT 
(214) 323-2200 Fax (214) 323-2396 


; Carroliton, Texas 75006 : | 


Optek Technology, Inc 
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Types OHN3040U, OHS3040U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER 


BAP 
Bi 
loo 


Output Saturation Voltage 
Output Leakage Current 


tr Output Rise Time 
Output Fall Time 


Typical Performance Curves 


© — — | 
Oo (ee) z 
om. —~ |} Ol 


=) 
N 
or 


mio 


Magnetic Operate Point vs 
Ambient Temperature 


Magnetic Release Point vs 
Ambient Temperature 


” ” 
g MT a oo eo 
ai Bal oe) eG a 
2° et eek ee ek al 
cer ie eC Ol La a a 
a Naga a a Os a 
5 a= a a oe  U 
alae As He 
ce el cry OS ns 
is a GG GEE FOR 
en ce Os OD 
| Oa aie (OY a Oe 2D 
ae a a a a aes a ee 
-40 0 40 80 120 #60 40 0 40 & 220 60 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Rise and Fall Time vs 
Ambient Temperature 


Output Saturation Voltage vs 
Ambient Temperature 


VoL - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


120 


Ta - AMBIENT TEMPERATURE - °C T.. - AMBIENT TEMPERATURE - °C 


NO 
N o) 
G) 
wy 
c 
7 
7) 


400 Voc = 4.5 V, lo. = 20 mA, 
B > 200 Gauss 
4 | 10.0 Voc = 24 V, Vout = 24V, 
B < 50 Gauss 
21 | 1.00 


1.00 


UNITS TEST CONDITIONS 
Gauss} 


oO 


Voc = 24 V, Output Off 


Ri = 820 Q, CL = 20 pF 


Supply Current vs 
Ambient Temperature 


Icc - SUPPLY CURRENT - mA 


of; 


0 
~40 0 40 80 12 
Ty - AMBIENT TEMPERATURE - °C 


Rise and Fall Time Tests 


Magnetic Field vs Output Voltage 
.8op , BRP 


Magnetic Field 


190% 1 90% 
tf tr VOUT 


V Li 
10% 10% 


Rise and Fall Time Test Circuit 


Vcc (1) 


OUTPUT 
goNO 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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SENSORS 


Product Bulletin OHN3075U 
May 1993 


(Sp. OPTEK 


Hallogic™ Bipolar Hall Effect Sensors (Latches) 
Types OHN3075U, OHS3075U 


Features 


e Designed for use in brushless DC 
motors 

e Operates over a broad range of 
supply voltages 

e Exceilent temperature stability to 
operate in harsh environments 


e Drive capability up to 7 TTL loads 


Description 


The OHN3075U and OHS3075U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 


These devices turn on (logic level “O") in 
the presence of a magnetic south pole 
and turn off (logic level ”1") when 
subjected to a magnetic north pole. Both 
magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
brushless DC motors and for use with 
multiple pole magnets. 


Optek Technology, Inc. 


1215 W. Crosby Road 


. 182 (4.62) 
.176 (4.47) 
.078 (1.98) 
HALL ee 
ELEMENT .068 (1.73) 
.02 (0.51) 


a .025 (0.64) 


.182 (4.62) 
.176 (4.47) 


Se .01S (0.38) 
PACKAGE Ate os) .045 (1.14) sQ. 3 PL 
CENTER 

SILVER OR TIN PLATING OVER 

COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


.059 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


= 


NOTE: 
.03 (0.76) 


ee DEN 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 


SUDPIY VOlIAGG; VGC. a4 5.6055 Soa chee Oe Peewee CON ee eee oe 25V 
Storage Temperature Range, Ts..........-. cece eee e ee eens -65°C to +160°C 
Operating Temperature Range, Ta OHN3075U................05 -20°C to +85°C 

OHS3075U...........0. 000s -40°C to +150°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
UF hk aes Sead einai ta asters chat ca in ret cocoate dancin eds an 260°C") 
Output ON Current, ISINK 0.0.0... ccc cece cence teeta tence ees 25mA 
Outout OFF Voltage; VOUT i cs. dah ees Bee e eee kia devon bawews 25V 
Rear Flux Densily Bong cieticis ones to eveam se emaeiesy es eter ie Unlimited 

Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 
Vcc 
OUTPUT 
Fax (214) 323-2396 


Carrollton, Texas 75006 (214) 323-2200 
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Types OHN3075U, OHS3075U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


PARAMETER | MIN | TYP | MAX | UNITS| TESTCONDITIONS _ | 
Bop [Magnetic Operate Point | 80_| 100 | 250 |Gauss| 
250 | 100 | -50 |Gauss} 

| 800 |Gauss| 


BH | 200 | 
B < -250 Gauss 
B = 250 Gauss 
B < -250 Gauss 
1.00 | ps 


Output Rise Time Ss |RL_=820Q, CL=20 pF, 
ot | Output Fall Time 0.10 ) 1.00) ps | Voc = 12 V 


Typical Performance Curves | 


ro) 
O1o 


MAGNETIC OPERATE POINT vs MAGNETIC RELEASE POINT vs SUPPLY CURRENT vs 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
3 RRR : z 
N, . ro ean ree \ \ I\ i 
Z ANI S te 
4 ES SS NNN uw 2 
é en : : 
7 Z NEE AVQ ; 
3 e AAS \ N \ i 
3 ; MAUS ’ lec con (A! 
" 2 SONOMA mm 
0 
60 -30 0 30 60 90 120 150 60 -30 0 30 60 90 120 150 60 -30 0 30 60 90 120 150 
T - AMBIENT TEMPERATURE — °C T - AMBIENT TEMPERATURE — °C T AC AMBIENT TEMPERATURE — °C 
OUTPUT SATURATION VOLTAGE vs RISE AND FALL TIME vs RISE AND FALL TIME TEST 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE MAGNETIC FIELD vs OUTPUT VOLTAGE 


Bap 


(+), , Bop 


MAGNETIC FIELD 


TIME 


tt - RISE AND FALL TIME - ns 


LF 


TEST CIRCUIT 


Vo.’ OUTPUT SATURATION VOLTAGE - V 


60 -30 0 30 60 90 120 150 60 -30 O 30 60 90 120 150 
T, - AMBIENT TEMPERATURE — °C Ty - AMBIENT TEMPERATURE — °C 


SENSORS 


kK 
O 
Ww 
LL 
LL 
uw 
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a, 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3113U 
May 1993 


Hallogic™ Hall Effect Sensors 
Type OHN3113U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hail element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip : 


Description 


The OHN3113U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voitage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 21 mA of sink current. This allows 
direct driving of more than 7 TTL loads 


or any standard logic family using power 


supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
en .§00 (12.70) 
.176 (4.47) MIN 

.078 (1.98) 
HALL ——<—— 
ELEMENT .068 (1.73) 

.025 (0.64) 
SEE NOTE .02 (0.51) 


.01 (0.25) 


| -0S5 (1.40) 
2 PL 


PACKAGE pot (Dee? .045 (1.14) 
CENTER 


.182 (4.62) 
176 (4.47) 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
061 (1.55) OF PACKAGE SURFACE 


3° 
(3 SIOES) .02 (0.51) 
i .01 (0.25) 


.03 (0.76) 
ee NO 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc. ...........55 Cathe e GAY Phe ae BPO woe ea 25V 
Storage Temperature Range, Ts.......... ccc cece eee ee eee -65°C to +150°C 
Operating Temperature Range, Ta .........--0- eee ener eees -20°C to +85°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
ON is ea eciiat dee mata ek Sek ieee ew hear eae hes 260°C") 
Output ON Current; ISIN x 2c.ci nese Alou ids Heaiebue at cdedade deed ehimeeees 25mA 
Output OFF Voltage; VOUT i«iei ose 84 eee Fie eke dee ea ices 25V 
Magnetic Flux Density, Bis 2c. ws wtcaceeereuteeansacianda ve eae aad cad Unlimited 
Note: 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


Voc 


OUTPUT 


Carrollton, Texas 75006 =. (214) 323-2200 Fax (214) 323-2396 
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Type OHN3113U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


SYMBOL _ PARAMETER 
Icc Supply Current 


al 
UNITS TEST CONDITIONS 
mA |Vcc = 24 V, Output Off 


VOL Output Saturation Voltage mV |Vcc = 4.5 V, lot = 20 mA, 
B > 450 Gauss 
IOH Output Leakage Current 0.1 10.0 | wA |Vcoc =4.5V, Vout = 24V, 
B < 30 Gauss 
Output Rise Time 0.21 1.00 us /RL_=820Q, CL =20 pF 
tf Output Fall Time 0.25 | 1.00 TESS 
Magnetic Characteristics 
ee ay sak ee CM ae eee il 
Ta = 25°C Ta = -20°C to 85°C 
2 
CHARACTERISTICS SYMBOL MIN | MAX MIN MAX UNITS 
Operate Point Bop 450 510 G 
Release Point BrP 30 20 G 
eee ec a ee ee 
Hysteresis BH 20 10 G 
Typical Performance Curves 
Magnetic Operate Point vs Magnetic Release Point vs 
Ambient Temperature Ambient Temperature Picts sa aly a 


§ 


5300 
AER 


= 
= 


§ 


3 
3 


icc - SUPPLY CURRENT - mA 


= 


ICC(ON) (mA) 
ICC(OFF) (mA) 


BRP - Magnetic Release Point - Gauss 


BOP - Magnetic Operate Point - Gauss 


a 
pti by | 


o 


~40 0 40 80 12 


-40 ~40 
Ty - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 


,8o0p , BRP 
Magnetic Field 


12V 190% 1 90% 
V 
n ag 10% 10% 


Rise and Fall Time Test Circuit 


VoL - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME — ns 


80 


0 ; 
-40 0 40 120 
Tq - AMBIENT TEMPERATURE - °C T. - AMBIENT TEMPERATURE - °C 


SENSORS 


be 
2) 
LL 
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1) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 _ Fax (214)323-2396 
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Product Bulletin OHN3119U 
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Hallogic™ Hall Effect Sensors 
Types OHN3119U, OHS3119U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3119U and OHS3119U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 


——_—_—— .500 (12.70) 
176 (4.47) MIN 


, .078 (1.98) 


HALL So 
ELEMENT .068 (1.73) 


.02 (0.51) 
.01 (0.25) 


7 .025 (0.64) 


.182 (4.62) 
.176 (4.47) ay 
[| .095 (1.40) 


2 PL .015 (0.38) 
PACKAGE. 015.12 46) 045 (1.14) SQ, 3 PL 
CENTER 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


.059 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


{ .01 (0.25) 
a: 


H 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE. 
THE BACK OF _ THE PACKAGE 1S DENOTED BY THE 
4S° ANGLE AT THE BASE OF THE PLASTIC S8ODY. 


.03 (0.76) 
.02 (0.51) 


j NOTE: THE HALL ELEMENT IS LOCATED .013" BENEAT: 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


SUPDIV. VONAGE VGC 2255. c cas ta wanneaswansreans eelennie ae aembboasatdests 25V 
Storage Temperature Range, Ts .......... 0. cece ee eee eens -65°C to +150°C 
Operating Temperature Range, Ta OHN3119U.................. -20°C to +85°C 

OHS3119U ............008. -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
WON st.citatatacadawised Gunes hema ate nas ad eG ee ee Re bom 260°C ") 
Output ON Current, ISINK... 0.00.00... ccc cece eee e eee e ee teeeeeeeneee sen eenanes 25mA 
Outout OFF Voltage: VOUT nscccies Son tee gaw'd ieee ea auoe bese eees 25V 
Magnetic Flux Density,:.B siaviccicetsciceusuee se nee tia neaawaw ad oy Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Vec 
OUTPUT 
Carroliton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3119U, OHS3119U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


|SYMBOL| PARAMETER | MIN | TYP MAX |UNITS| TESTCONDITIONS 
toc [Supply Curent | | | 7 | mA Veo =24V, Output ort 


Sisal ieanconsnlie ol OE al bad bad ead 
B > 500 Gauss 

alee 2 
ea: <50 Gauss 


0.1 
| te |OutputRiseTime = as ssid 1.00 | us /RL=8200,C.=20pF 


a ore ee a 


Magnetic Characteristics 


ta ae | tae 20% 08% | Tan ao%e twa | 
CHARACTERISTICS | SYMBOL MIN [MAX| MIN | MAK | MIN | MAX | UNITS 
Operate Point —_——|~—sBor | 175: 500/100 505 | as | srs | 
Release Point | Bap | 105/450 60405 as | ses | 
Hyiercis =~ bw fo | | so) | |S 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


8S 8 8 


3 


Icc - SUPPLY CURRENT - mA 


ICC(ON) (mA) 
ICCIOFF) (mA) 


BOP - Magnetic Operate Point - Gauss 
BRP - Magnetic Release Point - Gauss 


-40 0 40 80 120 
Ty - AMBIENT TEMPERATURE - °C 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic | so vs ous Voltage 


a Magnetic Field 
0% 


uF | 
Rise and Fall Time Test Circuit 


006 0 
-40 0 40 120 -40 120 140 
Ta - AMBIENT TEMPERATURE - re peer resent ~ C 


300 


ie 


ty, tf - RISE AND FALL TIME - ns 


100 


Vo_ - GUTPUT SATURATION VOLTAGE - V 


SENSORS 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3120U 
May 1993 


Hallogic™ Hall Effect Sensors 
Types OHN3120U, OHS3120U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

@ Hail element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3120U and OHS3120U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
——— .500 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL teresa eat 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


So or 
.0SS (1.40) 
Se PL 


.018 (0.46) 
3°PL .045 (1.14) 


a .025 (0.64) 


.182 (4.62) 
.176 (4.47) 


PACKAGE 
CENTER 
SILVER OR TIN PLATING OVER 
COPPER LEADS TO ae tN 040 


.O61 (1.55) OF PACKAGE SURFA 


-089 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


{ .O1 (0.25) 
ae 


THE HALL ELEMENT IS LOCATED .013” BENEATH 
.03 (0.76) ‘ TH 


B 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
Supply Voltage, VGC ssi. teooaintytictige tineupesedepearacid dl nsgeueebeneneddan 25V 


Storage Temperature Range, Ts............ cece eee eee ee eee -65°C to +150°C 
Operating Temperature Range, Ta OHN3120U.............. 2... 20°C to +85°C 

OHS3120U .............05. -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
ON] scuincken ace ae aeeeaaed te acauta lace sae eae came nas 260°C ") 
Output ON Current, ISINK...00.0000....cccccc ccc eee cece eee e eee eee eeaaes 25mA 
Output OFF Voltage; VOUT. <aciee ct bi ntiwsau edn enee th sewers eee’ 25V 
Magnetic Flux Density,B.......... 0... ce eee ee ees senhasseteae Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Voc 
OUTPUT 


Carrollton, Texas 75006 
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(214) 323-2200 


Fax (214) 323-2396 


Types OHN3120U, OHS3120U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


PARAMETER UNITS TEST CONDITIONS 
| Icc | Supply Current Voc = 24 V, Output Off 


Output Saturation Voltage mV \Vcc = 4.5 V, lo. = 20 mA, 
B = 350 Gauss 


ae 


0 
Output Leakage Current A 10.0 Vcc = 4.5 V, Vout = 24 V, 
B < 50 Gauss 
| te |Output Rise Time ee Ri = 820 Q, CL = 20 pF 
1.00 | us| 


te Output Fall Time 
Magnetic Characteristics 
Ta 28°C | Tas -20°C t0.85°C | Ta =-40°C 10 125°C | 
ne ae ae wa 
Operate Point | Bop | 70 | 350 | 70 | 425 
Release Point S| Bre | 50 | 330 | 50 | 405 | 
Hysteresis 20 ae ae a 
Typical Performance Curves 


el 


-40 0 40 120 - 40 1201 


Ta - AMBIENT TEMPERATURE - - - AMBIENT TEMPERATURE — 


Magnetic Operate Point vs Magnetic Release Point vs 
Ambient Temperature Ambient Temperature Ph foe ny - 
Ww w 
w) 300 7) 
2 ee ee a 
5 Leesleiedes 90 
: ce Oe a : 
ee OE OG ies is ot ‘ 
g ile: | oe : 
ti e 
o Raleitkslegp : 
S i Oe : 
oe rtTTT] ge 
2 Pee. : 
$ 50 = 7 pla she 
a a CC(OFF) (m 
a) va) 
~40 0 40 80 120 60 40 0 40 Pe) 00 £0 -40 0 40 80 120 
Ty - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 
500 Bop, Bre 

i Magnetic Field 
2 2 400 12V ‘90% + 90% 
= = t+ A Ly t, VOUT 
S 4 so ota Vo.—4 
z =z E>. 10% 10% 
2 sor] Rise and Fail Time Test Circuit 
2 2 
— 
3 = 
3 _ 


40 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3130U 
' May 1993 


Hallogic™ Hall Effect Sensors 
Types OHN3130U, OHS3130U 


BSA 
& 
aS 
i 
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Features 


e Operates over a broad range of 
supply voltages 


@ Excellent temperature stability to 
operate in harsh environments _ 


e Drive capability up to 7 TTL loads 
e Hall element, linear amplifier, and 


Schmitt trigger on a single Hallogic™ 


silicon chip 


Description 


The OHNS3130U and OHS3130U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
So .500 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL ———-—_— 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


| .055 (1.40) 
2 PL 


1045 (1.14) 


7 .025 (0.64) 


.015 (0.38) 
so, 3 PL 


.182 (4.62) 
.176 (4.47) 


L 


.018 (0.46) 
PACKAGE 
CENTER aoe 
SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


.059 (1.50) | | 


3° 
(3 SIDES) .02 (0.51) 


| .O1 (0.25) 
a 


NOTE: THE HALL ELEMENT IS LOCATEO .013” BENEATH 
.03 (0.76) THE TO 


.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc...... seis ea tela taina aiken artadeis Cima ca nna g. Ya Sn ae fae 25V 
Storage Temperature Range, Ts...................cc eens ence eee ees -65°C to +160°C 
Operating Temperature Range, Ta OHN3130U.................. -20°C to +85°C 
“ OHS3130U.............0005 -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
HOM |e gesded ies, Aok scene ceeueh oan Sasth ined dees cbse apices te wares 260°C") 
Ovtput.ON Cunent; isin ts .084.00%4cnet es lane cetiees tg udet eee 25mA 
Output OFF Voltage; Vout. 2s<.i0% see et oe oe Ve hae e ea eae ea 25V 
Magnetic Flux:Density, B esses cue ss nes Ga ane aes alee é Cased ed, eae Unlimited 
Note: . | 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


OUTPUT 


Carrollton, Texas 75006 _. (214) 323-2200 ‘Fax (274) 323-2396 
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Types OHN3130U, OHS3130U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS| TEST CONDITIONS 
Supply Current Vcc = 24 V, Output Off 
V 


a 
ws Pewee Te 
B > 200 Gauss 
B <-150 Gauss 
a 


RL = 820 0, Cl = 20 pF 


Output Fall Time 
Magnetic Characteristics 

| Tac | Taz 20°C to 85°C | Tax -40°Cto 125°C | 
CHARACTERISTICS | SYMBOL | MAX | MIN | | UNITS | 
Operate Point Peed 

Release Point | Bap | iso | 175 


Typical Performance Curves 


tf 


| MAX | MIN | MAX 

7% | | 20 | G | 
aa Se ee 
re ee 


Magnetic Operate Point vs Magnetic Release Point vs Supply Current vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


3 


z 


Itc - SUPPLY CURRENT - mA 


s 


ICCION) (mA) 
|__ ICC(OFF) (mA) 


BOP - Magnetic Operate Point - Gauss 
= 


. 


-40 0 40 80 20 60 
Ty ~ AMBIENT TEMPERATURE - °C 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fali Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 
. Bop _, BRP 


Magnetic Field 
VoL i 
ae 


Ze4 Rise and Fall Time Test Circuit 


Vee (1) 
atritt 
U.U.T. pir 
OUTPUT 
20 pF 
(2) pene 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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VoL - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


Ta — AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE — °C 


HALL EFFECT 


ep) 
ae 
O 
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i. 
‘p) 


Product Bulletin OHN3131U 
May 1993 
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Ultra Sensitive Hallogic™ Hall Effect Sensors 
Types OHN3131U, OHS3131U 


Features 


e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Drive capability up to 7 TTL loads 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 


Description 


The OHN3131U and OHS3131U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


.182 (4.62) 
pelea haicibrcits .500 (12.70) 
.176 (4.47) MIN 

.078 (1.98) 


HALL 
ELEMENT .068 (1.73) 


ated 7 .025 (0.64) 
.01 (0.25) 


| .0SS (1.40) 
2 PL 


PACKAGE AE CCA? .045 (1.14) 
CENTER 


.182 (4.62) 
176 (4.47) 
O15 (0.38) 

sa. 3 PL 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


cebatandreSintrciecentiooremenaal 3° 
.059 (1.50) | (3 SIDES) 


.03 (0.76) 
A 
.02 (0.51) S° ANGLE AT THE BASE OF THE PLASTIC BODY. 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage; VeGnds kiwi dein taeea wae eaebs a ese ee hae tia ees 25V 
Storage Temperature Range, Ts........ 00. cece eee cee ees -65°C to +150°C 
Operating Temperature Range, Ta OHN3131U...............005 -20°C to +85°C 

OHSS131U............ 00a. -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
WOM] atcatend eee anee oa een atadetatna eect ante con aes tn eae ale tact 260°C") 
Output ON Current, ISINK 0... 0... ce cc cece cece eee e nee n ee eeene 25mA 
Output OFF Voltage, VOUT... 6.6 cece eee te ee nee eaten eae 25V 
Magnetic Flux Density, Bo... 6. ccc cece e ee cee eee eee eens Unlimited 
Note: 


(1) Heat sink leads during hand soldering. 


Functional Block Diagram 


Voc 


OUTPUT 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


10-30 


Types OHN3131U, OHS3131U 


Electrical Characteristics (Vcc = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER 
100 400 mV {Vcc =4.5V, lo. =20mA 
B >95 Gauss 


0.0 WA |Vcc=24V, Vout =24V 
B <-95 Gauss 


0.25 Voc = 12.0V 


fF 
= 
O 
S 
— 
ae} 
Se 
mad 
i 
0) 
ey) 
oF 
rf) 
vo} 
0) 
O 
c 
= 
0) 
=| 
- 
© 
—_h, 
wad 


Magnetic Characteristics 


SYMBOL | MIN |MAX| MIN | 
Operate Point | Bor -75 | 95 | -75 
Hysteresis | BH 


Typical Performance Curves 


Magnetic Operate Point vs Magnetic Release Point vs 
Ambient Temperature Ambient Temperature 


Supply Current vs 
Ambient Temperature 


Icc - SUPPLY CURRENT - mA 


ICC(ON) (mA) 


ICC(OFF) (mA) 


BOP - Magnetic Operate Point - Gauss 
BRP - Magnetic Release Point - Gauss 


Ty - AMBIENT TEMPERATURE - °C 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 


Magnetic Field 


190% + 90% 


12V 
ita Y t} = Your 
VoL ; 


10% 10% 
Rise and Fall Time Test Circuit 


Voc (1) 
U.U.T. trite 
OUTPUT 
20 pF 
(2) pono 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Vol - OUTPUT SATURATION VOLTAGE — V 
ty, tf - RISE AND FALL TIME - ns 


"-40° 0 “40 80 120 
Ty - AMBIENT TEMPERATURE - °C T.. - AMBIENT TEMPERATURE - °C 
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Product Bulletin OHN3140U | | | 


- May 1993 


Hallogic™ Hall Effect Sensors 
Types OHN3140U, OHS3140U 


.182 (4.62) 
1176 (4.47) 


.500 (12.70) 
MIN 


.078 (1.98) 
HALL a 
ELEMENT .068 (1.73) 


.02 (0.51) 7 .025 (0.64) 
.O1 (0.25) 


| .0SS (1.40) 
2 PL 


PACKAGE pO1G. 60-46) 045 (1.14) 
CENTER 


.182 (4.62) 
.176 (4.47) 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


ge ee Ee 3° 
059 (1.50) | | (3 SIOES) .02 (0.51) 
| 01 (0.25) 


.03 (0.76) 
.02 (0.51) 45° ANGLE AT THE BASE OF THE PLASTIC BODY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Operates over a broad range of SUpDIV VONAGE, VGC es cise nite boter iw coe bet ee ee ihe ee Eee ies 25V 
supply voltages | Storage Temperature Range, Ts............ cece eee eee eee -65°C to +160°C 

e Excellent temperature stability to Operating Temperature Range, Ta OHN3140U.................. -20°C to +85°C 
operate in harsh environments | OHS3140U .: osss cae eee -40°C to +125°C 

e Drive capability up to 7 TTL loads Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 

e Hall element, linear amplifier, and WOM een ew Say eG Paes eens sna a ea Seen en eee waa 260°C") 
Schmitt trigger on a single Hallogic™ = Output ON Current, ISINK «0.2.06 0.0 e cece cee eee eee teen eee eens 25mA 
silicon chip : Output OFF Voltage, VOUT. 0.0... cece ec eee cece eee e eee e ee eneeeenaees 25V 

Magnetic Flux Density; Baccwiss erections tease cme wen news Unlimited 
Description Note: 


(1) Heat sink leads during hand soldering. 
The OHN3140U and OHS3140U each 


contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt triggerona Functional Block Diagram 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


Vcc 


OUTPUT 


Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 
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Types OHN3140U, OHS3140U 


Electrical Characteristics (Vcc = 4.5V to 24V, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER ae ee ae UNITS} TEST CONDITIONS 


Output Saturation Voltage 100 | 400 Voc = 4.5 V, as 20 mA, 
B > 200 Gauss 
Output Leakage Current 0.1 10.0 Vcc = 4.5 V, Vout = 24 V, 
B <50 Gauss 


| ~—-((OutputRiseTime Rise Time 0.21 | 1.00 Ri = 820 Q, CL = 20 pF 


Magnetic Characteristics 


— taeestc [rasatowete | taa-atcrorase [ 
(CHARACTERISTICS| SYMBOL MIN | MAX MIN | MAX | MIN | MAX | UNITS 
operate Port | Bop | 70 | 0 | as | a0 | «5 | a0 | a 
Fen Pott | owe [so [00 [as [ao [as [a | 

of 


Typical Performance siaee 


Magnetic Operate Point vs 
Ambient Temperature 


Supply Current vs 
Ambient Temperature 


2 B 300 
a | pj 
3 8 
€ < E 
£ S 
& c 20 sf 
© @ iw 
ro 3 & 
7) 2 e 
jo ® > 
O or a 
oO Oo ZR 
= = 0 2 
s =» ~ tccion) (mA) 
, ICC(OFF) (mA) 
a. a. 
fe} cc 0 
a oF -40 0 40 80. 120 
Ta - AMBIENT TEMPERATURE ~ °C 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs Rise and Fall Time vs Rise and Fall Time Tests 
Ambient Temperature Ambient Temperature Magnetic Field vs Output Voltage 
50 Bop 
Lyn Field 
soy 90% + 90% 
tf ‘Gi’ ty VOUT 
V it 
30 a 10% 10% 


Rise and Fall Time Test Circuit 


CL anne 


0 
-40 0 40 120 -40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - Ta - AMBIENT TEMPERATURE - °C 


VoL - OUTPUT SATURATION VOLTAGE - V 
ty, tf - RISE AND FALL TIME - ns 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3175 
May 1993 


(GD .oPreK 


Hallogic™ Bipolar Hall Effect Sensors (Latches) 
Types OHN3175U, OHS3175U 


Features 


e Designed for use in brushless DC 
motors . 
e Operates over a broad range of 
supply voltages 
e Excellent temperature stability to 
' Operate in harsh environments 


e Drive capability up to 7 TTL loads 


Description 


The OHN3175U and OHS3175U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 


These devices turn on (logic level “O”) in 
the presence of a magnetic south pole 
and turn off (logic level “1”) when 


subjected to a magnetic north pole. Both 


magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
brushless DC motors and for use with 
multiple pole magnets. 


Optek Technology, Inc. 


1215 W. Crosby Road 


182 (4.62) 
aa .500 (12.70) 
176 (4.47) MIN 
.078 (1.98) 
HALL ————— 
ELEMENT .068 (1.73) 
.02 (0.51) 
.01 (0.25) 


Toss (1.40) 
ee 2 PL 


.045 (1.14) 


| .025 (0.64) 


.O15 (0.38) 
se. 3 PL 


.182 (4.62) 
.176 (4.47) 


PACKAGE 
CENTER 


.018 (0.46) 
3 PL 


SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


.061 (1.55) OF PACKAGE SURFACE 


-058 (1.50) | 


3° 
(3 SIDES) .02 (0.51) 


| .01 (0.25) 
of 


.03 (0.76) 
.02 (0.51) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


SUDPIV: VONAGE, VoCe ci cib oan ek codee ed Bae ee oe ete ew ds eww Baws gare “2OV 
Storage Temperature Range, Ts................ cia eee -65°C to +150°C 
Operating Temperature Range, Ta OHN3175U.................. -20°C to +85°C 

OHS3175U ............... . 40°C to +125°C 
Lead soldering Temperature [1/8 inch (3.2 mm) from case for 5 sec. with soldering | 
MOI Space alee cts sts ala RES PO at Cac 0 te Soe eth ee sd Salas Ste 260°C") 
Output ON current, ISINK ......... 0.000 c ccc cece cece ee cease eee eeenane tienes 25mA 
Output OFF Voltage , VOUT........ 02. c eee eee eee enee Soreeateiee 25V | 
Magnetic Flux Density,B ... 00.0... 0. cc cece ce eee ee eines .... Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Vcc 
OUTPUT 
Carrollton, Texas 75006 | (214) 323-2200 Fax (214) 323-2396 
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Types OHN3175U, OHS3175U 


Electrical Characteristics ee ee = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


‘svweoc | —_——_ananeren [wn [wr [wax [uns | Test conomons— 
Ee 


Output Saturation Voltage 100 | 400 Voc = 4.5 V, oe 20 mA, 
B > 200 Gauss 


Output Leakage Current 10.0 uA |Vcc=4.5V, VouT= 24 V, 
-250 Gauss 


Output Rise Time poops 1.00 x 820 Q, CL = 20 pF 


Magnetic Characteristics 


ae 
CHARACTERISTICS] SYMBOL_|_MIN | MAX| MN | MAX | MIN | MAX | UNTTS 


OperatePoint | Bop | as | 170 | ts | 10 10 | ao) 
Release Poi | Bap | 70| 25 | 160 | 15 a0 | 0) 
Mipioess =| =e) oo | | oo) 


_ 
O 
uw 
th 
LL 
LW 
a) 
_) 
— 
pe 
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Product Bulletin OHN3177 
May 1993 


(SP OPTEK 


Hallogic™ Bipolar Hall Effect Sensors (Latches) _ 
Types OHN3177U, OHS3177U . 


Features 


e Designed for use in brushless DC 
motors 

e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 


e Drive capability up to 7 TTL loads 


Description 


The OHN3177U and OHS3177U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 


These devices turn on (logic level “O”) in 
the presence of a magnetic south pole 
and turn off (logic level “1”) when 
subjected to a magnetic north pole. Both 
magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
_brushless DC motors and for use with 
~ multiple pole magnets. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.182 (4.62) 
ee .§00 (12.70) 
.176 (4.47) MIN 
.078 (1.98) 
HALL ee 
ELEMENT .068 (1.73) 
.02 (0.51) 
.O1 (0.25) 


Toss (1.40) 
= 2 PL 


.045 (1.14) 


.182 (4.62) 
.176 (4.47) 


7 .025 (0.64) 


.O1 .4 
PACKAGE c eee 2) 
CENTER 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 


O61 (1.55) OF PACKAGE SURFACE 


Ce 3° 
.0S59 (1.50) | | as (3 SIDES) 


.02 (0.51) 


i .01 (0.25) 
ae 


| 
.03 (0.76) | 


.02 (0.51) 4S° ANGLE AT THE BASE OF THE PLASTIC BQDY. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Volage, VieCrias. he enes ease ee Sore een eee ER Gee oe een 25V 
Storage Temperature Range, Ts .......... cee eee eee eee -65°C to +160°C 
Operating Temperature Range, Ta OHN3177U...............05- -20°C to +85°C 

OHSSI77U wos 52 chose rat eain -40°C to +125°C 
Lead soldering Temperature [1/8 inch (3.2 mm) from case for 5 sec. with soldering 
ON tee tt eo vesuenarGulaceonwvedd taanivatmesde eheee snes 260°C") 
Output ON current, ISINK 0.00.00... 00 ccc cece eee eee cece eee eeeeeteeeeneeeeanenes 25mA 
Output OFF Vollags:. VOUT: 26.é¢ c8u teas eked see eee be eee 25V 
Magnetic Flux Density, BB... 6.0.0... ccc cee teen eens Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 
Functional Block Diagram 

Voc 
OUTPUT 
Carrollton, Texas 75006 ~ Fax (214) 323-2396 


(214) 323-2200 
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Types OHN3177U, OHS3177U 


Electrical Characteristics rere ae = 4.5 V to 24 V, Ta = 25°C unless otherwise noted) 


/SYMBOL| PARAMETER | MIN. TYP | MAX |UNITS|_TESTCONDITIONS 
|_toc __[Suppiy Curent | 7 | mak coe 24V, Ouputon 


Output Saturation Voltage oe Vcoc = 4.5 V, lol = 20 mA, 
B 2 200 Gauss 

| | Output Leakage Current ; Pree ee Voc = 4.5 V, Vout = 24 V, 
B < -150 Gauss 


a aM CT TET SITE a 


Magnetic Characteristics 


OperatoPoint | Bor | 80 | 180/05 150) ~Sas | ao | 
Release Point | Byp | 150-60 | 150 | 25 | 20 | 25 | eG 
Ten fam ff 


Hysteresis | BH | too | | 80 | so | | 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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oS) OPTEK TECHNOLOGY, INC. 


REFLECTIVE OBJECT 
SENSORS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PTEK 
Reflective Assemblies __—=«=s—“(s—SCLOPTEK 


Focused 
Reflective 
Assemblies 


Unfocused 
Reflective 
Assemblies 


Optek Technology, Inc. 


Reflective assemblies are motion or position sensors that provide non-contact sensing of a 
reflective surface or a change in surface reflectivity. Such an assembly consists of an infrared 
emitting diode (IRED) and sensor (an NPN silicon phototransistor, photodarlington of 
Photologic™ ) in the same housing. The emitter and sensor are positioned on the same side 
of the assembly, facing the surface to be sensed, which can be a major mounting advantage 
in certain applications. 


(Application Bulletin 204, printed in this data book, presents an in-depth discussion of 
reflective assemblies and possible problems involving mounting configurations, reflective 
surfaces, and sensing circuits. If you have further questions, please contact your local Optek 
representative, or Optek Technology, Inc. in Carrollton, Texas.) 


An important consideration to keep in mind when using reflective assemblies is that the 
photosensor will not necessarily "see" infrared radiation in the same way that the human eye 
sees visible light. For example, a black surface and a white surface may, under certain condi- 
tions, have similar reflective properties when illuminated with infrared radiation. 


Optek makes two types of reflective assemblies; focused and unfocused. 


Focused reflective assemblies are best for sensing specular or polished surfaces. They are 
made from discrete devices with convex lenses (see Figure 1). In such assemblies, the 
emitter and sensor are mounted on converging optical axes. 


For the standard focused type, the on-state collector current, Ic(oN), peaks when a reflective 
surface is placed between 0.100 and 0.200 inches (2.5 to 50. mm) in front of the reflective 
assembly. Ic(on) is the collector current created by the infrared radiation emitted by the IRED 
and detected by the photosensor from the reflective surface. 


The IRED emits radiation which follows a diverging pattern, not a straight line, through its 
centerline. The sensor views a converging pattern rather than a straight line through its 
center. 


Unfocused reflective assemblies are best for sensing diffuse or rough surfaces. They are 
often manufactured from discrete devices utilizing plano or non-magnifying lenses (see 
Figure 2). In the standard assembly, the emitter and sensor are usually mounted on parallel 
optical axes. 


For unfocused assemblies, the reflective surface generally must be placed closer to the 
assembly than when using a focused type. The reason is that Ic(on) peaks when the reflec- 


tive surface is between 0.040 and 0.080 inches (1.00 to 2.0 mm) from the front of the 
assembly. 


Consideration should be given to possible variations in signal level when designing the use 
of reflective assemblies. Such variations may occur for a variety of reasons: 


¢ Inconsistency in placement of reflective surfaces, resulting in variation in distance between 
the surface and the reflective assembly. 


¢ Variations in the reflective surfaces. In some instances, black and white surfaces can 
exhibit similar reflective properties. 


¢ Using transmissive materials between the reflective assembly and the reflective surface. 


¢ Variations from assembly to assembly. (Especially where the devices are tested to a 
minimum limit only.) 


1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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¢ Variation in size is another potential problem area. An optimum sized reflective Figure 1. Focused 
surface is one in which no increase in Ic(on) is observed when the surface area Reflective Assemblies 
is increased. 


- Variations in signal level can be observed due to spurious illumination from 
outside sources. 


Optek makes reflective assemblies in a wide variety of sizes and shapes for many 
different applications. The customer can find suitable reflective assemblies to meet 
a wide variety of specifications. However, many times designers are faced with 
conditions that prevent the use of standard reflective assemblies, as specified by 
the manufacturer. Reflective surfaces may be different than specified and the dis- 
tance between the reflective surface may be greater or closer than that specified, 
or cannot be consistently maintained. Various mounting requirements may make OPB709, 701 OPB704 OPB708, 709 
tighter control impractical and the contrast ratio may have to be improved. In many Figure 2. Unfocused 


of these application-specific situations, Optek can design a custom reflective : : 
assembly to meet your needs. Reflective Assemblies 


OPB706, 707 OPB711,712 
Applications 

Measuring surface roughness. 
Sensing the level of liquids. 


Detecting variations in surface 
locations. 


Detecting presence or absence 
of paper in office machines. 


Controlling the shutter and/or 
flash in sophisticated cameras. 


Triggering a high speed print 
cutting mechanism. 


Plus many other applications in 
industrial controls, surveillance 
mechanisms, and elsewhere. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Object Sensors | 
Types OPB606A, OPB606B, OPB606C 


Features 


e Phototransistor output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB606 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted “side-by-side” 
on parallel axes in a black opaque 
plastic housing. Both the emitting diode 
and phototransistor are encapsulated in 
a filtering epoxy to reduce ambient light 
noise. The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


PIN 1 
INDICATOR 


.087(2.21) 
NOM 


OPTICAL 


240 (6.10) 185 (4.70) 

"180 (4.57) “170 (4.32) 
.020 (0.51) be 
eae «165.(4,95) 


.185 185 (4.70) 70) 
122 122 (3.10) 10) 


.118 “118 (3.00) 00) 


oe Sy SURF ACE 
(NOTE 3) 


3130-2. ~ 130 (3.30) 


245 (6.22) 
“110 (2.78) —— 


.235 (5.97) 


.178 (4.52) 
.168 (4.27) 


, 


¥*® DIMENSIONS CONTROLLED AT HOUSING SURFACE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


110 (2. 110 (2.73) 
*X 
.030 090 (2.23) 29) 


.092 (2.34) 
-082 (2.08) 
BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature................ 20. ee eae -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


FON) icc nieeaste ta tecsto saoe an be eecamaren anes ears ee Ame nae 240°C") 
Input Diode 

Foiwar DG Cunremts.14 co teacertaliwane eee nons oe Beko ne eh eases 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ................0.. eee 3.0A 
Reverse OC VolladG isc ccetuetird eeutan sees sli eesea tones ews 2.0V 
Power Dissipation. ...........0ccccece cee ceceeeeeeseeneeueeneenes 75mwe) 


Output Phototransistor 


GColectorEmitter Voltage) cages e keen tered ces snees eeekes eee euwees 30V 
Emitter-Collector Vontage «oi. nce e sk eee ek aN ee whee oe OG eee tee a eee ewes 5.0V 
Collector-OG Cunmeit..ciicee thoes hate eek oor as oho eae ew as 25mA 
Power Dissipation...........0.cecc eee ce eee e eee eeeeeeeuaeeeneeens 75mw??) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.25mW/C above 25°C. 

(3) d is the distance from the assembly measurement surface to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(5) Off state collector current Ic(oFrrF) is measured with no reflective surface in the optical path. 

(6) Lower curve is a calculated worst case and not the conventional - 2o limit. 

(7) All parameters tested using pulse techniques. 


Carrollton, Texas 75006 (214) 823-2200 
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Types OPB606A, OPB606B, OPB606C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Input Diode 


| Vr |Fowardvotage | tO] OV te=20mA 
| tn [Reverse Curent | | 10 | A Ve=20V0 
Output Phototransistor 

| Vierce0 |Collector-Emitter Breakdown Voltage =| 90 | | Vio=100wA, 
| Viereco _|Emitter-Collector Breakdown Voltage 5.0 | | OV te= 100m 


ICEO Collector Dark Current 100 nA |VceE=5.0V, lr = 0, 
Es =< 0.10 »Wiem? 


Combined 
On-State Collector Current OPB606A | 500 WA \VcE= 5.0 V, IF = 20 mA, i 
OPB606B | 350 uA |d=0.110in. (2.79 mm) 4) 
OPB606C | 200 WA 
Off-State Collector Current | 200 | nA Vce = 5.0 V, Ir = 20 mA,®) 


VcE(SAT) | Collector-Emitter Saturation Voltage V|lp = 20 mA, Ic = 100 BA. , 
d = 0.110 in. (2.79 mm) 8) 


Typical Performance Curves 


Collector Current Normalized Collector Current Normalized Collector Current — 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 


1.2 


[eset 
Rees. 
mie | ttt | tt 
He) | LT TL 


ae CE 
POT beled L 


a ew 


0.01 & 0.4 


Ic — COLLECTOR CURRENT — mA 
Qe 


NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
oe 
co 


0.001 0 0 
-60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
If - DIODE FORWARD CURRENT — mA Tp — AMBIENT TEMPERATURE — °C DISTANCE TO REFLECTIVE SURFACE — inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
REFLECTING SURFACE 


See Note 4 
ViLkdhihhhlikdhdlhkldd | 
d= = .110° 


1000 


i MEASUREMENT SURFACE 


ty, tg — RISE AND FALL TIME — ys 


100 1K 10K 100 K (Ab (K) (E) (C) 
Ry — LOAD RESISTANCE — Q2 LED PHOTOTRANSISTOR 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB607 
- February 1993 


Reflective Object Sensors 
Types OPB607A, OPB607B, OPB607C 


Features 


e@ Photodarlington output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB607 consists of an infrared 
emitting diode and an NPN silicon 
‘ photodarlington mounted “side-by-side” 
on parallel axes in a gray opaque plastic 
housing. Both the emitting diode and 
photodarlington are encapsulated in a 
filtering epoxy to reduce ambient light 
noise. The photodarlington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.240 (6.10) 
.180 (4.57) 


.185 (4.70) 
.170 (4.32) 


Leal 


.087(2.21) 

OPTICAL NOM 
.020 (0.51) | .130 (3. 30) 
.110 (2.79) 


sQ TYP .195 (4.95) 
.185 (4.70) 


.122 (3.10) | 
.118 (3.00) 
MEASUREMENT SURFACE 
) 


.245 (6.22) 
.235 (5.97) 


.178 (4.52) 
.168 (4.27) 


ee, 


** DIMENSIONS CONTROLLED AT HOUSING SURFACE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


-110 (2.79) (NOTE 3 
Se. eM 
.080 (2.29) 


.092 (2.34) 

—_—_— sO 

.082 (2.08) 
BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature .............. 0... e ee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


UO 2s tate kde parte wet eh es eae e eR eer eees Meewae eases 240°C") 
input Diode | | 

Forward DC Curent: .scicactceceu ousws 056 Re siweeneeiud tia d Sy Senees 50mA 
Peak Forward Current (1 Ls pulse width, 300 pps) ................ bandos neta 3.0A 
Reveise DC VONAUG ores et ocndtes anceewes ieee ews aes see Maen cs 2.0V 
POWEr DISSIDANON 625 G. cad oe cae Ih Oe tes Sawa Pe ee eee ews f 75mw®) 
Output Photodarlington 

Collector Emitter Voltage :iin5.6 64 600s i diab wn ias take es eee tacee eats 15V 
Emitter-Collector Voltage <.:.. 108 ss Sew sewnas Wa seh es bees eee Rew Ee ea es 5.0V 
Collector DG CUITeN! s s-caccves bacan Ghaan Vad Oe eae SOAS een wes we 125mA 
Power DiSsipationss4:-5 sce han nre de tobe ens bao eos RES pase Ewe 75mw® 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.25mW/°C above 25°C. 

(3) d is the distance from the assembly measurement surface to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance asa 
reflecting surface. 

(5) Off state collector current Ic(orF) is measured with no reflective surface in the optical path. 

(6) Lower curve is a calculated worst case and not the conventional - 20 limit. 

(7) All parameters measured using pulse techniques. 


| Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 © 
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Types OPB607A, OPB607B, OPB607C 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS TEST CONDITIONS 


Input Diode 
Forward Voltage 1.70 lp = 20 mA 


> 
=oay or 

jae 
Ome 
Lu 4 W 
rea 
ww 
oO 


Vipryceo |Collector-Emitter Breakdown Voltage Ic = 100 LA 
ViBryeco |Emitter-Collector Breakdown Voltage 5.0 le = 100 pA 


ICEO Collector Dark Current 250 nA |Vce= 5.0 V, Ir = 0, 
Ee =< 0.10 pW/em? 
Combined 


Icjony |On-State Collector Current OPB607A| 25 MA |Vce=5.0 V, lr =20 mA 
OPB607B/ 17 mA |d=0.110in. (2.79 mm) 
OPB607C | 10 


mA 
Ic(iorrF) | Off-State Collector Current Voce = 5.0 V, Ir = 20 mA®) 


Vcesat) |Collector-Emitter Saturation Voltage 1.10 Vs tI = 20 mA, lc = 2 mA, 
d= 0.110 in. (2.79 mm) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


1.6 1.6 
Eee eee PL TT TI rane 
a ede eran 


Seo Note 4 


eoee +20 
Ped X 


——=— -20 


ea 
EAE 
maw 
Ce 


os ee) 
= 
eae 
cel 


Vce =5V 
See Note 4 


Ic — COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 
i] 
eo 


NORMALIZED COLLECTOR CURRENT 
i] 
co 


-60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
If — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE — °C DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
REFLECTING SURFACE 


See Note 4 
VIA Ahhh hhhhkhh hhh hd { 


= .110" 


MEASUREMENT SURFACE 


tr, te - RISE AND FALL TIME — ms 


(A) (K) (€) (Cc) 
Ry — LOAD RESISTANCE — $2 LED PHOTODARLINGTON 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB700 
May 1993 


Reflective Object Sensor 
Types OPB700, OPB700AL 


Features 


Phototransistor output 
Low profile to facilitate stacking 
Low cost plastic housing 


4.0 inch minimum length lead wire 
(OPB700) 


e 18.0 inch minimum length lead wire 
(OPB700AL) 


Description 


The OPB700 series sensor consists of 
an infrared emitting diode and an NPN 
silicon phototransistor, mounted 
“side-by-side” on converging optical 
axes, in a black plastic housing. The 
phototransistor responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 


Leads are #26 AWG, teflon insulation, 


4.0" minimum length (OPB700) or 18.0" 
minimum length (OPB700AL), stripped 


and tinned. 

Replaces 

OPB700 OPB253A 
OPB700AL OPB253AL 


Optek Technology, Inc. 


1215 W. Crosby Road 


.062(1.59) R NOM 


REFLECTIVE 
SURF ACE 


.260(6.60) -610(15. 49) 
.240(6.10) -590( 14.99) 


ibe 


.110(2.79) 
.335(8.51) tite 
.315(8.00) , ‘ 


DIMENSIONS ARE IN INCHES(MILLIMETERS) 


on 
|. 00( 101.6)MIN 


1.010(25.65) 
.990( 25.15) 
.510(12.95) 


.490(12. 45) 


SS 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage TemperatureRange............ 0.0. c cece eee eee ee eee -40°C to +125°C 
Operating Temperature Range ............. 0. c eee eee eens -40°C to +100°C 
input Diode 

Continuous Forward Current ........... 02 cece cece eee eee eens 50mA 
Reverse: VOUAGS bs sree te Canoes cnt eee oe Aes eee area eames 2.0V 
Power Dissipation = 22.04.08.6 cd esata Ae aM erren sees oud Meee keene somw") 
Output Phototransistor 

Collector-Emittor Voltage) ii.0ia c.dinna cewek daa eee eae cane eek ea) 25V 
Emitter-Collector Voltage .. 0.0.0.0... ccc eee eee teen eee 5.0V 
Power DissipaliOn 524 i544 drece hoes Deedee a eeoN Geese essere wis ix 5omw) 
Notes: 


(1) Derate linearly 1.07mW/°C above 25°C. 

(2) Derate linearly 0.67mW/°C above 25°C. 

(3) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(4) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(5) d is the distance from the assembly head to the reflective surface. 

(6) Lower curve is based on a calculated worst case condition rather than the conventional -20 
limit. 

(7) All parameters tested using pulse technique. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OPB700, OPB700AL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS | TEST CONDITIONS 21 
OmoO 
Input Diode z c 2 
Ve Forward Votage TO IF= SOMA a 

IR Reverse Current | Vr = 2.0V 


Output Phototransistor 


Vipr)ceo | Collector-Emitter Breakdown Voltage poo Ic = 100A 
ViBA)EcO-—_—| Emitter-Collector Breakdown Voltage le = 100A 


ICEO Collector Dark Current Vce = 10.0V, IF = 0, 
Ee < 0.10 pW/em? 


Combined 


Ic(on) | On-State Collector Current Vor = 5.0V, Ir = 40mA,,. 
d = 0.200 in. (5.08mm) 
Icx Crosstalk 2.0 LA Vce = 5.0V, Ir = 40mA, 
No Reflecting Surface”) 
VCE(SAT) Collector-Emitter Saturation Voltage 0.40 V IF = 40mA, Ic = 10.0NA 
d = 0.200 in. (5.08mm) ©) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 
: 3.0 
= - Ip =40 mA 
B 2 Vce =5V 
< oc a (See Note 3) 
Cc 
a = > 
| Pact 2 
Lo c 
= ro) 
iu RA Fe & eeece +20 
= if ZA us a ey 
ao see pol SS 
oo iA st _ Ss 
e vay. 2 8 
© WZ : : 
oar — 
2 Z| s s 
a '* pe 2 I < 
a a = Vee =5V = 
. to) 
yo d = 0.20 in, (5.08 mm) = d = 0.20 in. (5.08 mm) = 
P| (See Note 3) (See Note 3) 
0 0.1 0.2 0.3 0.4 0.5 0.6 
Ip — DIODE FORWARD CURRENT —- mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
REFLECTING SURFACE 


= (See Note 3) 
VcE =5V so 


ip = 20 mA—40 mA 
d 


ty, te — RISE AND FALL TIME — ms 


Lea PON 100K 1m (A) (K) ec) 
Ry, — LOAD RESISTANCE — Q LED PHOTOTRANSISTOR 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB701 
May 1993 


Reflective Object Sensor 
Type OPB701, OPB701AL 


Features 


Photodarlington output 

Low profile to facilitate stacking 
Low cost plastic housing 

4.0 inch minimum length lead wire 
(OPB701) 


e 18.0 inch minimum length lead wire 
(OPB701AL) 


Description 


The OPB701 series consists of an 
infrared emitting diode and an NPN 
silicon photodarlington mounted 
“side-by-side” on converging optical 
axes, in a black plastic housing. The 
photodarlington responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 


Leads are #26 AWG, teflon insulation, 


4.0" minimum length (OPB701) or 18.0" 
minimum length (OPB701AL), stripped 


and tinned. 

Replaces 

OPB701 OPB125A 
OPB701AL OPB125AL 


Optek Technology, Inc. 


1215 W. Crosby Road 


.062(1.59) R NOM 


REFLECTIVE 
SURFACE 


.260(6.60) -610(15. 49) 
.240(6. 10) .590(14.99) 


Lt ew! UL 


| | +110(2.79) 79) 
,090(2. 28) 23) 
DIMENSIONS ARE IN INCHES(MILLIMETERS) 


1,010(25.65) 

7990(25.15)_ 1S) 
.$10( 12.95) 
.490(12. 45) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range .............c cece cece cece eeees -40°C to +125°C 
Operating Temperature Range ............00 cece eee eee eee -40°C to +100°C 
input Diode 

Continuous Forward Current ....... 02.0... eee eee eee eect eee 50mA 
Reverse: V OlGQe sis ice aan lan eevaeee eck ndakidndeawawh tans eens 2.0V 
Power Dissipation............0.cc cece cece eee e eee e eee eeeeenen ees somw") 
Output Photodarlington 

Collector-Emitter Voltage ... 0.00... ec ec eee eee tenes 15V 
Emitter-Collector Voltage iicidcas care neh i eee hohe beeen ye eU es 5.0V 
POWSF DISSIDGUON : bc4-cescsies i pws soc ees See Sinan eee Petes eed 50mw) 
Notes: 


(1) Derate linearly 1.07mW/°C above 25°C. 

(2) Derate linearly 0.67mW/°C above 25°C. 

(3) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(4) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(5) d is the distance from the assembly head to the reflective surface. 

(6) Lower curve is based on a calculated worst case condition rather than the conventional -20 
limit. 

(7) All parameters tested using pulse technique. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB701, OPB701AL 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Input Diode 


Ve __[Fowardvotags——SSSSCSC~—~SCSSSC‘*dIO Cd 
[— [100 [ek 


Vieryceo _| Collector-Emitter Breakdown Voltage 15 | [Vv 


Ir Reverse Current 


Output Photodarlington 


Vipr)ECO | Emitter-Collector Breakdown Voltage a ae 


ICEO Collector Dark Current Le] 


Combined 


Icon) | On-State Collector Current ae 
= 


VCE(SAT) 1.10 


Collector-Emitter Saturation Voltage 


Typical Performance Curves 


Diffused Surface Collector Current 
vs. Diode Forward Current 


Reflective Surface Collector Current 
vs. Diode Forward Current 


100 1000 


=~ 

_—] 
= 
o 
eo 


- 
i 


CRN, {Hl | HF 
“Ss 
CT NIN 


COLLECTOR CURRENT - yA 
= 
| 


TN 


COLLECTOR CURRENT — mA 


! 


NORMALIZED COLLECTOR CURRENT 


C 
d = 0.20 in. (5.08 mm) 
(See Note 3) 


0 10 20 30 40 50 0 10 2 0 


Ip — DIODE FORWARD CURRENT — mA Ip - DIODE FORWARD CURRENT —- mA 


Rise and Fall Time vs. 
Load Resistance 


Normalized Collector Current 
vs. Object Distance 


Tit ies 
Pannen 


4.0 


If = 20--40 mA 

Vce =5V 

d = 0.20 in. (5.08 mm) 
(See Note 3) 


(See Note 3) 


Hime 
T= 


3.0 


ty, tg — RISE AND FALL TIME — ms 


NORMALIZED COLLECTOR CURRENT 
; Le 
oe 
pogo 


0 Of 02 03 O04 05 O06 O7 0.8 
d — DISTANCE TO REFLECTIVE SURFACE — inches 


Ry — LOAD RESISTANCE — S2 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS | 


Vv 
ane 
cd 
.. 


Sw 
ae 
ou 

lr = 50mA oc 

Vr = 2.0V 

Ic = 100A 

le = 100nA 


Voce = 10.0V, Ir = 0, 
Ee < 0.100uW/cm? 


Voce = 5.0V, Ir = 40m 
d = 0.200 in. (5.08mm) 
Voce = 5.0V, Ir = 40mA, 
No Reflecting Surface 

I-F = 40mA, Ic = 1.0mA, 
d = 0.200 in. (5.08mm)2)5) 


3)(5) 


Normalized Collector Current 
vs. Ambient Temperature 


Ip =40mA 

Vce =5V 

d = 0.20 in. (5.08 mm) 
(See Note 3} 


-60 -40 -20 0 20 40 60 80 100 
Ta — AMBIENT TEMPERATURE — °C 


Test Condition 


REFLECTING SURFACE 
(See Notes 3 and 4) 


VILLI Aaah Y 
d 


aL 


(A) (K) (E) = (C) 
LED PHOTODARLINGTON 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


1215 W. Crosby Road Carrollton, Texas 75006 
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Optek Technology, Inc. 


(214)323-2200 


Fax (214)323-2396 


Product Bulletin OPB703 
June 1994 


Reflective Object Sensors 
Types OPB703, OPB704, OPB705 


Features 


Phototransistor output 
High sensitivity 
Low cost plastic housing 


Available with lenses for dust 
protection and ambient light filtration 


Description 


The OPB703, OPB704 and OPB705 
each consist of an infrared emitting 
diode and an NPN silicon phototransistor 
mounted side-by-side on converging 
optical axes in a black plastic housing. 
The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. Various options allow no lens, blue 
polysulfone lens for dust protection or 
offset lens for improved resolution. 


Replaces 


OPB703 =KR8800 
OPB704 =KR8801 and OPB703A 
OPB705 =KR8802 


Optek Technology, Inc. 


1215 W. Crosby Road 


.430(10.92) 
.410( 10.41) 


.062(1.59) R NOM 
.285(7.24) 


.210(5. 33) 
.265(6.73) y90(4.B3) 


in 83) 


OPB704 OPB705 


seme T 
SURFACE 


.235(5.97) 
.215(S5. 48) 


.710( 18.03) 
.690( 17.53) 


hay 78) 
aes 27) 


. 0PB703 
.610(15. 49) 


.590(14.99) 


.310(7.87) 
7290(7.37) 
.025(0.64) 
.015(0. 38) 


.150(3.81) 
NOM 


(A) ANODE 

(K) CATHODE 
(E) EMITTER 
(C) COLLECTOR 


NOM DIMENSIONS ARE IN INCHES(MILLIMETERS) 


"CATHODE LEAD. OTHER LEADS ARE .060(1.52) 
NOM. LONGER. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature .............. 00. c ee eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HOD) PitedSinys aa Br aic eMeaehhht (2 cnet e Othe a ate ahaa cart 240°C") 
Input Diode 

Forward DG Current: cs..s00s 434 don tne Raed oan seers ARC we ea 40mA 
Reverse DC Voltage... 0.00... 2. cece eee ee eee ee s, aesucstae ehvenis wae Da 2.0V 
POW6l. DISSIDANON 35:0 sciws ea awase thn bias Obs a ae ease wed 100mw®?) 
Output Phototransistor 

Collector-Emitter Voltage .... 1.0... 2. cece tee eee eee ene 30V 
Emitter-Collector Voltage ... 6.0... ccc cece eee eee e renee 5.0V 
Collector DG Current. .osecast nee gin Sa ta jas 0s Sew oN ee oy wats 25mA 
POW6! DISSIDANON ea gaicceros 854 SS ene ew eee ecg Ree we Bae 100mw?) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. | 

(3) d is the distance from the assembly face to the reflective surface. 

(4) Lower curve is based on a calculated worst case condition rather than the conventional -2o 
limit. 

(5) All parameters tested using pulse technique. 

(6) Crosstalk is the photocurrent measured with current to the input diode and no reflecting 
surface. 

(7) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 


DESCRIPTION 


OPB703 No Len 
OPB704 — 
OPB705 


Blue Polysulfone Lens 
Offset Lens 


’ Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 | 
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Types OPB703, OPB704, OPB705 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


PARAMETER [MIN |MAX] UNITS] TESTCONDITIONS 
QutputDiode 


Output Diode 


| Vr [Forward Voltage | 8.70] Ve aOmA 
Reverse Curent | 100A 

Output Phototransistor 

| Vierjce0_|Collector-Emitter Breakdown Voltage | 30 || loe=100wA 

Neem sana ee 


Collector Dark Current | | 100] nA |Vce= 10.0 V, Ir = 0, Eo= 


Combined 


On-State Collector Current OPB703 Vce = 5.0 V,I- = 40 mA, 
OPB704 d = 0.15 inch (3.81 mm)®” 
OPB705 


Crosstalk OPB703 Voce = 5.0 V, lr = 40 mA 
OPB704 
OPB705 


Typical Performance Curves 


Reflective Surface Collector Current Diffused Surface Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Diode Forward Current vs. Ambient Temperature 


" ee otic. 
Pht} tet 


ant 
| 


\ 
NLU 


Ic — COLLECTOR CURRENT — LA 


\ 
i 


IN 


WN 


RN II 


ic — COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 
[—J 
o 


d = 0.20 in. (5.08 mm) 
See Note 7 


d = 0.20 in. (5.08 mm) 
See Note 7 


0 10 20 30 40 50 —~60 -40 -20 0 20 640 60 80 100 
Ip — DIODE FORWARD CURRENT — mA Ip — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 
Normalized Collector Current Rise and Fall Time vs. Test Condition 
vs. Object Distance Load Resistance 


1.6 1000 REFLECTING SURFACE 


TTT st as 
es VITILLLLLLLLLLLLLO _t 


Vee =5V Bu 
fee | ) 
CTT fee] Em ecg 
Am 
10 
“i Peebee! 
_— 1.0 
0.8 100 1K 10K 100 K 


0 02 0.4 0.6 
d — DISTANCE TO REFLECTIVE SURFACE — Inches Ri — LOAD RESISTANCE — {2 LED PHOTOTRANSISTOR 


[—] 
co 
es 
ty. te — RISE AND FALL TIME — us 


NORMALIZED COLLECTOR CURRENT 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB703W 
June 1994 


Reflective Object Sensors 
Types OPB703W, OPB704W, OPB705W 


.430( 10.92) .062(1.59) R NOM 


285(7.24) .410(10. 41) -210(5.33) 
REFLECTIVE .190(4.83) 
.265(6.73) sera 


.235(5.97) -710( 18.03) [0] .385(9.78) 
.215(5. 46) .690( 17.53) [0] .365(9.27) 


OPB703W OPB704W OPB705W 
-610(15. 49) 


.590( 14.99) ea WIRE COLOR | FUNCTION 
ORANGE ANODE 
4.50(114.3) | GREEN | _CATHODE 
MIN LENGTH DIMENSIONS ARE IN INCHES(MILLIMETERS) WHITE COLLECTOR 
BLUE EMITTER 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Phototransistor output Storage and Operating Temperature. ...............0000e eee ee -40°C to +80°C 
e High sensitivity Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
e Lowcost plastic housing iron]. es Bat le aay anes Sg taste eve alae ve: Coston nc \'a, Whats Bele, ecaiee “6 Aur TLS be Lolian fer ice: ease aman ateyaeiey wee 240°C 
e Available with lenses for dust Input Diode 
protection and ambient light filtration Forward DC Currents ctvicaiwucsad ee bhee stent eieek tun easts een bees 40mA 
| Reverse DO Voltage. as iec eke cvcle ea ba Ke bares oe ew RG a RE eee oes aaa eo 
“nei Power Dissipation ...s.0324s6cusawss eand vo aee ch sueweOet e eas 100mW 
Description , 
| P Output Phototransistor 
The OPB703W, OPB704W and Collector-Emitter Voltage .........0 00 ccc cece eee e eee e eee eeueeaenaees . 30V 
OPB705W each consist of an infrared Emitter-Collector Voltage ......... 0. ccc cece cece eee eee e eee een eens 5.0V 
elias diode and an i sgt id Collector: DG Current. jens sees eat 4k Grin «os Cane e MUSE eS ake ages 25mA 
phototransistor mounted Side-by-side ON Power DISSDAllONic2cikawee teen akin awake aoa tea es bdasad ss 100mw?) 


converging optical axes in a black plastic Notes: 


housing. The phototransistor responds (1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
to radiation from the emitter only when a (2) Derate linearly 1.82mW/°C above 25°C. 

reflective object passes within its field of (3) d is the distance from the assembly face to the reflective surface. 

view. Various options allow no lens, blue (4) Lower curve is based on a calculated worst case condition rather than the conventional -20 
polysulfone lens for dust protection or limit. 


: : (5) All parameters tested using pulse technique. 
offset lens for improved resolution. (6) Crosstalk is the photocurrent measured with current to the input diode and no reflecting 


surface. 

Leads are 26 AWG, PVC insulation, 4.5". _ (7) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
(114.3mm) minimum length, stripped & reflecting surface. 
annee DESCRIPTION 
Replaces nen sae : 

. 703 | o Lens 
OPB703W = KR8803 OPB704W Blue Polysulfone Lens 
OPB704W = KR8804 OPB705W Offset Lens 


OPB705W = KR8805 


Optek Technology, Inc. | 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 = —S_— Fax (214) 323-2396 
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Types OPB703W, OPB704W, OPB705W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN- | MAX | UNITS} TEST CONDITIONS 
Input Diode 


VF Forward Voltage } 1.70 [Ve | Ip =40mA 
IR Va=2.0V 
Output Phototransistor 


Vipr)ceo | Collector-Emitter Breakdown Voltage Ice = 100A 
ViBR)ECO | Emitter-Collector Breakdown Voltage Ca ae ae lec = 100A 


IcCEO Collector Dark Current Vce = 10.0V, Ir = 0, Ee=0 


Combined 
On-State Collector Current OPB703W 200 pA 
OPB704W 200 yA 
OPB705W 100 pA 


OPB703W 
OPB704W 
OPB705W 


Vce = 5.0V, Ir = 40m 
d = 0.15 in (3.81mm) 9 


Crosstalk 


Typical Performance Curves 


Reflective Surface Collector Current Diffused Surface Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Diode Forward Current vs. Ambient Temperature 
aaa 
ane 
cn 5 
« « = 
E 
: as oe : 
fee i AA Px 
2 2 ae”, . 
en j 2 WIA ws 
ce — ay a oc vv cr Ene RA ar 
Q a a am o S 2 7m eee See oO 
asa F TA CCS 5 
2 (77 2 7 en ae : 
=_d — 
Son A crn 72a eee eee 3 
o to ' oe z Vee =5V 
a y d = 0.20 in. (5.08 mm) = ma 4 d = 0.20 in. (5.08 mm) 
az See Note 7 | See Note 7 
0 10 20 30 40 50 ~60 -40 ~20 0 20 «40 60 80 100 
Ip — DIODE FORWARD CURRENT - mA te — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 
Normalized Collector Current Rise and Fall Time vs. Test Condition 
vs. Object Distance Load Resistance 


1000 REFLECTING SURFACE 


See Note 7 
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d — DISTANCE TO REFLECTIVE SURFACE — Inches Ry — LOAD RESISTANCE — 82 LED PHOTOTRANSISTOR 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB706 
May 1993 


Reflective Object Sensors 
Types OPB706A, OPB706B, OPB706C 


Features 


e Phototransistor output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB706 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted “side-by-side” 
on parallel axes in a black plastic 
housing. Both the emitting diode and 
phototransistor are molded out of black 
infrared transmissive plastic to reduce 
ambient light noise. The phototransistor 
responds to radiation from the emitter 
only when a reflective object passes 
within its field of view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.185 (4.70) 
r 450 (1 a 170 (4.32) a 


oo 


DOT INDICATES PIN 1 .087 (2.21) 


NOM 


OPTICAL & 


.245 (6.22) 


.235 (5.97) .130 (3.30) 


-110 (2.79) 


m .178 (4.52) | 
*CATHODE LEAD. OTHER LEADS ARE -168 (4.27) 


.06 (1.52) NOM. LONGER. 


me \ 


.025 (0.64) 


.015 (0.38) ener 


110 (2.79) (1)Collector 
.090 (2.29) (2) Emitter 
| ** THIS DIMENSION IS CONTROLLED (3) Anode 
AT THE HOUSING SURFACE (4) Cathode 


092 (2.34) 
"082 (2.08) ** 


_OPB706: Photo Transistor Output 


0PB707: Photo Darlington Output DIMENSIONS ARE IN INCHES (MILLIMETERS) 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature.............. 00. c cece ees -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HOM) stead 2 ect eae cee aa ne noel endear aes 240°C") 
input Diode 

Forward DC Guirentscax<4ce-c eco ia ioe ora eicmwas Ve eet ema teens 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) ........... 0. cee eee eee 3.0A 
Reverse DC Voltage iia ace Ged See te eres Anna d wean a aie es 2.0V 
Power Dissipation..........0.c0ceeceeeeceeeeueeas dda aauenee dal 75mw?) 
Output Phototransistor 

Collector-Emitter Voltage .... 0... eee eee teen eens 30V 
Emitter-Collector Voltage sii 's.s4 wie suis ews a tween ted eh eae tw eee nae 5.0V 
Collector DC CUCM tacceccwe watoice eae pete Ee Reet e esta eee geek ae 25mA 
Power Dissipation. ..........0 cece cece cece ee ee eee ea eee eeeteuey 75mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.25mW/°C above 25°C. 

(3) d is the distance from the assembly face to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(5) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(6) Lower curve is based on a caiculated worst case condition rather than the conventional -20 
limit. 

(7) All parameters tested using pulse technique. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB706A, OPB706B, OPB706C 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve Forward Voltage Ee al 1.70 |V l- = 20mA 
in [Reverse Curent. ———SSSCS~CSSSSC*d YOO * A _| Vn 2.0V 
Output Phototransistor 
ViBR)ceo | Collector-Emitter Breakdown Voltage 3 lc = 100A, 


a ee eee 
ViBR)EcO | Emitter-Collector Breakdown Voltage 50 | |v le = 100A, 


ICEO Collector Dark Current 100 nA Vce = 5.0V, IF = 0, 
| | Ee <0.1 uW/em? 


Combined 


IC(ON) | On-State Collector Current OPB706A 500 pA Vce = 5.0V, IF = 20mA, 
OPB706B 350 uA d = 0.050 in. (1.27mm) &) 
OPB706C 200 WA 
] Crosstalk 200, jn Vee = 5.0V, Ir = 20mA,© 
V 


CX 
VcE(Sat) | Collector-Emitter Saturation Voltage 0.40 IF = 20mA, Ic = 100yA, 
d = 0.050 in. (1.27mm) ©)(4) 


Typical Performance Curves 
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Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 

or eeaeve Ip = 20mA 

< aie = [| > = Vce =5V 
~* tad 4 
\ pea Sle | | LL | sen 
. me” 2G” ae GEESE, GRACES . 

- ey 0 O_o ee Te = rz 
= SY A”; CEES A GR ens es pa 
2 4 ee = F 
o | mPa bar “ 08 
a A oo ee cS AS SA = = 
[=] ' et’ 3 Ge SSaee Eee o oO 
5 7... | S 3 
= | 7 ae ee eer ee ee a a 
=e, | ae Mee See ES eS 2 aT 
i, (ae Sa Vce = 5V = = 
a ‘aaa eee d = 0.05 in. (1.27 mm) ° = ol. 

a Gt Ce tc : 7 TT] Feteedede ts Lo 

0.001 . 0 0 ok, a2 x wher or oe 
0 10 20 30 40 50 ~60 -40 ~20 0 20 840 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
ip - DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE -- Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
1000 


ie «20 mA REFLECTING SURFACE 

~ Vic = 5V (See Note 4) 
77717171110007 77 
ny See Note 4 
F: d 
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Ry — LOAD RESISTANCE — 92 LED PHOTOTRANSISTOR 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. | 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB707 
May 1993 


Reflective Object Sensors 
Types OPB707A, OPB707B, OPB707C 


Features 


e Photodarlington output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB707 consists of an infrared 
emitting diode and an NPN silicon 
photodarlington mounted “side-by-side” 
on parallel axes in a black plastic 
housing. Both the emitting diode and 
photodarlington are molded out of black 
infrared transmissive plastic to reduce 
ambient light noise. The photodarlington 
responds to radiation from the emitter 
only when a reflective object passes 
within its field of view. 


Optek Technology, inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 


.185 (4.70) 


of 


DOT INDICATES PIN 1 £087 (2.21) 
NOM 


.245 (6.22) 


.235 (5.97) .130 (3.30) 


.110 (2.79) 


.025 (0.64) $0 NOM 


_ 178 (4,52) | 
* CATHODE LEAD. OTHER LEADS ARE -168 (4.27) 


.06 (1.52) NOM. LONGER. 
4 1 
| 
—Ly, os 
K 
—o 
3 2 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.015 (0.38) 


110 (2.73) 
090 (2.29) * 


** THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


092 (2.34) 
082 (2.08) *" 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature............ 0.00 c cece ees -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HOM eh eS se let este haact asia im ak a nto Ais ier cain ee aes 240°C") 
input Diode | 

Forward DC Current.<2:<s.ceus pede rraes eer bacsee ee taeda edaed 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) .............. 0.20.00 eee 3.0A 
Reverse DC Voltage............ 0. cece eee ees Migisesamaaee se mates 2.0V 
Power Dissipation. «262.03 ¢624 teceesn ese beh oaewOtaeee behead edad 75mw®) 


Output Photodarlington 


Collector-Emitter Voltage ..... 0... ccc cee eee cent eee eens 15.0 
Emitter-Collector VoltaGe’.. ss 200dyecciexuty eeeuees Dewi vede ret eebex 5.0V 
Collector DG Current <s.cc623.4 Sead wading sd Sueatdwes een eee ees Buea hes 125mA 
POWOr DISSIDAUON ia ia. ciea a eee oa yah 3s Rao ae Tw OEE ER BEES 100mw®) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.25mW/°C above 25°C. 

(3) Derate linearly 1.67mW/C above 25°C. 

(4) d is the distance from the assembly face to the reflective surface. 

(5) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(6) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(7) Lower curve is based on a calculated worst case condition rather than the conventional -26 


limit. 
(8) All parameters tested using pulse technique. 


Fax (214) 323-2396 
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Types OPB707A, OPB707B, OPB707C 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL| ss PARAMETER, —CCCSCSC*C*dT MIN. | MAX [UNNI | TEST-CONNDITIONS 


Input Diode 


Ve Forward Voltage | 41.70 [VM | Ip =20mA 
Se a NG RN SET 


Output Photodarlington 


VBR)cEO _| Collector-Emitter Breakdown Voltage 15.0 |  |V | Ic=100pA, 
ViBR)ECO ‘| Emitter-Collector Breakdown Voltage 5.0 | [Vo | le = 100pA, 


IcEO Collector Dark Current 250 nA Vce = 5.0V, lr = 0, 
Es < 0.1W/em" 


Combined 
Ic(on) | On-State Collector Current OPB707A 25 mA Vce = 5.0V, IF = 20mA, 
OPB707B 17 mA d = 0.050 in. (1.27mm)©) 
OPB707C 10 mA 


lox Crosstalk p10 pA VcE = 5.0V, Ir = 20mA,© 
VCE(SAT) Collector-Emitter Saturation Voltage 1.10 V IF = 20mA, Ic = 2mA, 
d = 0.050 in. (1.27mm)©) 


Typical Performance Curves 


Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
____hDl aaa 
Gee eee) PER Res aera See 
ee ee 
>on ee ceed) een eee ee 5 - 
ee ee Z 
EE Ge EE. eee 
~ ee a CS = > 
2 A a a 2 3 
rs \f7 | | | ae 2 S 
o 
We : : 
= | See Note 7 a = 
F F a S a 
“ Clann we Bee as a 2 
She le ee 5 z 
Cie caaacs cosmos cot eT = Vee =5V = 
2 a ee d = 0.05 in. (1.27 mm) 5 d = 0.05 in. (1.27 mm) S 
aes S| (See Note 5) as (See Note 5) = 
0.1 
0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 
tp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 


REFLECTING SURFACE 


i" (See Note 5) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB708, OPB709 
May 1993 


Reflective Object Sensors 
Types OPB708, OPB709 


Features 


e Focused for maximum sensitivity 

e Phototransistor (OPB708) or 
photodarlington (OPB709) output 

e Crosstalk does not exceed specified 
ICcEO 

e Low cost plastic housing 


Description 


The OPB708 and OPB709 each consists 
of an infrared emitting diode and an NPN 
silicon phototransistor (OPB708) or 
photodarlington (OPB709), mounted 
side-by-side on converging optical axes, 
in a black plastic housing. Maximum 
sensitivity typically occurs 0.125 inches 
from the front of the housing. 


The photosensor responds to radiation 
from the LED only when a reflective 
object passes within its field of view. 


Both parts are constructed using either 
OP165 or OP265 series LEDs. The 
OPB708 uses an OP505 type 
phototransistor and the OPB709 uses an 
OP535 type photodarlington. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.135(3.43) 

.115(2.92) 
.160( 4.06) 
.140(3.56) 


.062(1.59) R NOM 


.210(5. 33) 
REFLECTIVE . 190( 4.83) 
SURFACE 
C) 
.710( 18.03) 


.690(17.53) So 
KI 


.150(3.81) 
MIN« 


.210(5. 33) 
.190( 4.83) .385(9.78) 


"365(9.27) 


-110(2.79) nowy | 


.090(2. 29) 


.610(15. 49) 


.150(3.81) 
.590(14.99) Nom 
(A) ANODE 

(K) CATHODE 
(E) EMITTER 


(C) COLLECTOR 


.025(0.64) 
SO NOM 
.015(0. 38) 


DIMENSIONS ARE IN INCHES(MILLIMETERS) 


wCATHODE LEAD. OTHER LEADS ARE .060(1.52) 
NOM LONGER. , 


w* THIS DIMENSION IS CONTROLLED AT 
THE HOUSING SURFACE. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range ............ 00. cece cece eee e anes -40°C to +85°C 
- Operating Temperature Range ............. cece eee eee eens -40°C to +85°C 
Lead soldering temperature (1/6 inch [1.6 mm] from case for 5 sec. with soldering 
HOE Mest lire lea, Moa, Mots oe saenante Ayn ie tees ose aoe see a ee ee meee 240°C 
input Diode 
RBVEISe VONAIC® 2s.ccc suai bas Gee nares oe eee aes Sates tee eea 2.0 V 
Continuous Forward Current ......... 00. cc cece cece eee eee n eee 40mA 
Power Dissipation............. sd ehuerehna date aciaineeteh aoatats Gamea eae 60 mw?) 
Output Photosensor 
Collector-Emitter Voltage - OPB708............ 0c. c ccc eee eee e eee 30 V 
OPB709 sake Aiieung needs eoee see seaw ted 15V 
Emitter-Collector Vollage 6 o.03se met Leen naaw eae te weawen ane eaees 5.0 V 
Power Dissipation - OPB708 ........... 0... ccc cece eee ete eens 0 mw®) 
PB 100 host cien acene oar nt taa. cae Piacente oe 125 mw) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.00 mW/°C above 25°C. 

(3) Derate linearly 0.83 mW/°C above 25°C. 

(4) Derate linearly 2.08 mW/°C above 25°C. 

(5) d is the distance from the assembly face to the reflective surface. 


. (6) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 


a reflecting surface. 
(7) Lower curve is based on a calculated worst case condition rather than the conventional -20 
limit. 


Carrollton, Texas 75006... (214) 323-2200 Fax (214) 323-2396 
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Types OPB708 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


csyweo. [PARAMETER | MIN |MAX|UNITS| ‘TESTCONDITIONS 
Input Diode 


Input Diode 


Ve ___|ForwardVottage | 70) Vie 4OmA 
tn [Reverse Current | 100 | WA Van20V 
Output Phototransistor 


Output Phototransistor 


Collector-Emitter Breakdown Voltage taeda Ic = 100 pA 
Vipryeco |Emitter-Collector Breakdown Voltage 5.0 le = 100 pA 
IcEO Collector Dark Current nA |Vce = 10.0 V, lr =0, Ee=0 
Ic(ony |On-State Collector Current 10.0 uA |Vce = 5.0 V, Ir = 40 mA. 
d = 0.150" (3.81 mm) ©) 
Vcesat) |Collector-Emitter Saturation Voltage 0.40 Vs jlr = 40 mA, Ic = 3.0 A, 
d = 0.150" (3.81 mm) ®) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 
—S aa ese eae 
— e  fol | [| | aed |e 
ped +20 wi (See Note 6) 
+ 100 ee © 42 & 
a= > ee ee ce eo ee 
= U7 ats ; . 
cc - - 
s tf : ET RI RT [| --- 2 
pes 10 ht - 0.8 — 
o 1) = = \ 
5 || oO ae 2 
a a eae : 
3 1.0 bw = 0.4 Z 
| | o_ An = 
! CE 
2 | ea eae d = 0.15 in. (3.81 mm) 3 0.2 eee d = 0.15 in (3.81 mm) S 
ue Sane gaa TT 
0.1 0 
0 10 20 30 40 50 -60 ~40 -20 20 40 60 80 =6100 0.1 0.4 0.5 
lp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE - Inches 
Rise and Fall Time vs. Test Condition 
Load Resistance 
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(See Note 5) 
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R, — LOAD RESISTANCE — {2 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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| SYMBOL! =~ ~—s PARAMETER sy 


Types OPB709 


Electrical Characcteristics (Ta = 25°C unless otherwise noted) 


| MIN | MAX | UNITS | TESTCONDITIONS _ 
Input Diode | 


[imputDiode 
| Ne__[ForwardVotage | 70 | eda 


tn__|ReverseCurent =| | 00 || BA [Va= 2.0 
Output Photodarlington | 


Collector-Emitter Breakdown Voltage Pi50 | [ove Ic = 100 pA 
Emitter-Collector Breakdown Voltage 50 | of ov | le=100pA 
| ceo | Collector Dark Current 250 Vce = 10.0 V, Ir = 0, Ee = 0 


Ic(ony |On-State Collector Current MA |Vce=5.0 V, l-F=40 mA 
| d = 0.150" (3.81 mm)®®) 
Vceisat) |Collector-Emitter Saturation Voltage 1.10 V lr = 40 mA, Ic = 300 HA. 
| d = 0.150" (3.81 mm) ) 


Typical Performance Curves 


Normalized Collector Current 
vs. Object Distance 


Collector Current 
vs. Diode Forward Current 


TIT ess 
Che CCS. 
Cie | [ess 
i Geeere: 
f/acnenee 
CPCINECL Ce 
FARR NSS 
7 CNS 


1.75 


1.50 


ic — COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
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(See Note 6) 
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Types OPB708, OPB709 
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Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 


Voc (+5 V TO +12 V) 
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Optek assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 
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Reflective Object Sensors 
Types OPB710, OPB710F 


Features 


Phototransistor output 
Unfocused for sensing diffuse surface 
Mounted on standard TO-72 header 


poner in clear encapsulating 
xy (OPB710) or filtered 

( PB710F) to reduce the effect of 

visible or fluorescent light. 


Description 


The OPB710 and OPB710F each 
consist of a gallium arsenide infrared 
emitting diode and an NPN silicon 
phototransistor.The emitting diode and 
detector are mounted side by side 

on parallel axes on a standard TO-72 
header. A black plastic sleeve is 
attached and filled with encapsulating 
epoxy to cover the emitter and detector. 
The “F” version has a filtering material 
added to the epoxy to reduce the effect 
of ambient light. The package contains 
an internal barrier which prevents diode 
emissions from reaching the sensor 
directly. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.150 (3.81) 
.130 (3.30) 


.047 (1.19) 
.037 (0.94) 


.500 (12.70) 
MIN 


220 (5.59) 
.200 (5.08) 


.105 (2.67) 
.095 (2.41) 


PIN CIRCLE x @ .017 (0.43) NOM 


* THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature... 0.0... ccc cece eee e eens -20°C to +85°C 
Operating Temperature Range .............cccce cence eee e eens 0°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
WON sae iae eesees hd he ae ee Sd eae ee a wae e en 240°C") 
Input Diode 

Forward DC Cunent cco swewer Otis nceveeueeaa tas eeeee roel hedwwess 50mA 
Peak Forward Current (1 us pulse width, 300pps)................... 000 ee 3.0A 
Reverse OC. Vonage sie cas ca tinge eta vatae sateen a taainesaaa ees 3.0V 
Power. DISSIDAUON oe os 5.45.55 Pea RAGS Bebe ee ee Sadie bausw ea 75mw”) 
Output Photosensor 

Collector-Emitter Voltage .. 0... 0... cece eee eee eee eas 30V 
Emitter-Collector Voltage .... 0.0... cee cece ee ete eee teens 5.0V 
Collector DG Current is sexs aa al hear ea VES eka wees eeeas 25mA 
POWGE DISSIDANON tint «daa a ee hase Abyss eevee hee rey 150mw®) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67 mW/°C above 25°C. 

(3) Derate Linearly 3.33 mW/°C above 25°C. 

(4) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance 
located 0.250 inch (6.35mm) from the face of the OPB710. 

(5) Crosstalk (Icx) is the collector current measured with the indicated current on the input diode 
and with no reflecting surface. Ambient light is excluded with a black box. 


Carrollton, Texas 75006 
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Types OPB710, OPB710F 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS | TEST CONDITIONS 
Input Diode 


Vr__| Forward Voltage es a 
a Va=30V 


Output Phototransistor 
ViBr)yceo | Collector-Emitter Breakdown Voltage Ic = 1.00mA, 


ie es 
V(BR)ECO | Emitter-Collector Breakdown Voltage a ee ae ta le = 100p/A, 


ICEO Collector Dark Current 100 nA Voce = 5.0V, Ir = 0, 
Ee <0.1pW/em? 


Voce = 5.0V, Ir = 50mA, 
d = 0.250 in. (6.35mm)“) 


Vce = 5.0V, Ir = SOMA, 
No Reflecting Surface) 


Combined 


IC(ON) 


Icx 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


VCE 
d = 0.25 in. (6.35 mm) 
(See Note 4) 


Ip =50mA 
Vce=5V 
(See Note 4) 


te =50mA 
Vce =5V 


(See Note 4) 


ic — COLLECTOR CURRENT - mA 
NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
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Ip — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — inches 
Rise and Fall Time vs. LED and Phototransistor Test Condition 


Load Resistance Angular Displacement 
REFLECTING SURFACE 
(See Note 4) 
17170101000 1070 7 
d 


ap 


ty, tf — RISE AND FALL TIME — ys 
NORMALIZED COLLECTOR CURRENT 
AND RADIANT INTENSITY 


(A) (K) (E)  (C) 
R_ - LOAD RESISTANCE ~ <2 § - ANGULAR DISPLACEMENT — Degrees LEO PHOTOTRANSISTOR 
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Reflective Object Sensor 


Type OPB711 


Features 


e Phototransistor output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB711 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted “side-by-side” 
on parallel axes in a infrared 
transmissive plastic housing. Both the 
emitting diode and photosensor are 
molded out of black infrared transmissive 
plastic to reduce ambient light noise. The 
photosensor responds to radiation from 
the emitter only when a reflective object 
passes within its field of view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.10S (2.87) 
.095 (2.41) 


OPTICAL { 


380 (9.65) 

.370 (9.40) 
.505 (12.83) 
.495 (12.57) 


-300 (7.62) 7 


PIN 1 
.100 (2.79) F 


.255 (6.48) 


.245 ‘ia 


DOT INDICATES 
PIN 1 


.130 (3.30) 
.120 (3.05) 


™ 
.090 (2.29) 
.380 (9.65) 
.370 (9.40) 


-180 (2.79) 


ae 
| .090 (2.23) 


™ CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 
ux THIS OIMENSION IS CONTROLLED AT THE HOUSING SURFACE. 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


,230 (5.84) 
.220 (5.59) 


— 


.025 (0.54) 


———————- S0 NOM OPB711 
.015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature............. 0.000 c eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WOM u.8 <2 hee Sa poles Plo GAG PAE CHAE ES ee ede ke EE 240°C") 
input Diode 

Forward DC Current o0 3s cs os dees eedews ee one ab ene ew x mnaaney Sas ease 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ...............-..e eee 3.0A 
Reverse DG Voltages: o..o2.cci sie sa veuweek ee teoie iden tases Saua ins 2.0V 
Power DISSIDANON: os-.euwd oes boet Can ews bak eee ee a sa tapas somw) 
Output Phototransistor 

Collector-Emitter VOtaG6 053. Sir eee ewe eae et Rea ened Seu wn ee eae 30V 
Emitter-Collector Voltage .......... 00000 e eee ene 5.0V 
Collector DG: Current 42s bags cate edad eee sea taiaedcawawetd eee s 25mA 
Power DissibatlOnias iwuevis 2 abaw ee iWe sd ee bee eee baa ose eeaees somw®) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.33mW/C above 25°C. 

(3) d is the distance from the assembly head to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(5) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(6) Lower curve is based on a calculated worst case condition rather than the conventional -20 
limit. 

(7) Performance curves are those of the OPB706. These curves represent the response of the 
OPB711 at the same conditions. 

(8) All parameters tested using pulse technique. 
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Type OPB711 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve Forward Voltage P70 [VO IF = 20mA 
IR Reverse Current 100 VR =2.0V 


Output Phototransistor 


VipRyceo | Collector-Emitter Breakdown Voltage 30 | |v | Ic=100pA, 
V(BR)EcO | Emitter-Collector Breakdown Voltage Ee ae a le = 100A, 
nA 


IcEO Collector Dark Current 100 Voce = 10.0V, IF = 0, 
Eo < 0.1pW/em? 


Combined 


Ic(ON) | On-State Collector Current 350 LA Voce = 5.0V, Ir = 20mA, 
d = 0.080 in. (2.08mm)*)4) 
Icx Crosstalk 100 nA Vce = 5.0V, Ir = 20mA, 
No Reflecting Surface”) 
VcE(SAT) | Collector-Emitter Saturation Voltage 0.40 V IF = 20mA, Ic = 50p/A, 
d = 0.080 in. (2.08mm)®4) 


Typical Performance Curves 


Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
1.6 6 


CTT Biss 
CCC 


x 
——-- -20 


wR | | 
ieee aes 
BRRES 


ic — COLLECTOR CURRENT —- mA 


d = 0.05 in. (1.27 mm) 
(See Notes 4, 8) 


NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 


d = 0.05 in. (1.27 mm) 
(See Note 8) 


0 
-60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
if — DIODE FORWARD CURRENT — mA Ta ~ AMBIENT TEMPERATURE - °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
1000 
REFLECTING SURFACE 
ip =20mA (See Note 4) 
VcE =5 V VIZZZLLLLLLLLLLLLD _f 
(See Notes 4 8) 
d 


= 


100 


ty, te — RISE AND FALL TIME — us 


7 bi uN mee (A) (K) (Ee) (C) 
Ry — LOAD RESISTANCE — {2 LED PHOTOTRANSISTOR 
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Reflective Object Sensor 


Type OPB712 


Features 


e Photodarlington output 
e Unfocused for sensing diffuse surface 
e Low cost plastic housing 


Description 


The OPB712 consists of an infrared 
emitting diode and an NPN silicon 
photodarlington mounted “side-by-side” 
on parallel axes in a infrared 
transmissive plastic housing. Both the 
emitting diode and photodarlington are 
molded out of black infrared transmissive 
plastic to reduce ambient light noise. The 
photodarlington responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.105 (2.67) 
.095 (2.41) 


.300 ae 
MIN & 


| PIN 2 


PIN 1 
.100 (2.79) 


OPTICAL {- 


.380 (9.65) 

.370 (9.40) 
-505 (12.83) 
.495 (12.57) 


.255 (6.48) 
-245 (6.22) 


.130 (3.30) 


INDICAT! 
.120 (3.05) PIN 1 ne 


uM 
.090 (2.29) 
.380 (9.65) 
.370 (9.40) 


-110 (2.79) 


— 
| .090 (2.29) 


™ CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 
ue THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE. 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.230 (5.84) 
.220 (5.59) 


— 


-025 (0.64) 


SO NOM OPB712 
.015 (0.38) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ............ 0.0.00 cc ee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ROI ereersce set tonend icatoiek voce eae asa ee ll Socom aan 240°C") 
Input Diode 

Forward DC CUunentcsis.cs Price i tasaus Vanes Reker eet aay aie 50mA 
Peak Forward Current (1 us pulse width, 300 pps) .................0 cee eee 3.0A 
Reverse DC Voltage... 0.0... cee ce eects pe ree 3, 0h hire BS: SELON, 
Powel: DISSIDQUON:, 22220, s aoe rotanas eaten ey bs Bae eee eae somw?) 
Output Photodarlington | 

Collector-Emitter Voltage .. 0.1... ccc eee teen eee eae 15.0 
Emitter-Collector Voltage ... 0.0... ccc ccc cece ec eee reece eee eees 5.0V 
Collector OC Current xc vansus (2 bNn eeeereeed Se See sews wee enseswe ss 125mA 
POWGS DISSIDANON sz cictaricd te Wark tier ah Wine Be Ale Seka Grete ee a ae ee 125mw"”) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.33mW/°C above 25°C. 

(3) dis the distance from the assembly head to the reflective surface. 

(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 
reflecting surface. 

(5) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and with no reflecting surface. 

(6) Lower curve is based on a calculated worst case condition rather than the conventional -20 
limit. 

(7) Derate linearly 2.08mW/°C above 25°C. 

(8) Performance curves are those of the OPB707. These curves represent the response of the 
OPB712 at the same conditions. 

(9) All parameters tested using pulse technique. 
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Type OPB712 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


IR Reverse Current Haha VR =2.0V 


Output Photodarlington 


Vipryceo _| Collector-Emitter Breakdown Voltage Ee ae ee Ic = 100n1A, 
V(BR)ECO |Emitter-Collector Breakdown Voltage Breakdown |Emitter-Collector Breakdown Voltage (a 5 A le = 100pA, 


IcEO Collector Dark Current Vce = 10.0V, Ir = 0, 
Es <0.1pW/com? 


Combined 


Ic(ON) | On-State Collector Current Vce = 5.0V, IF = 20m/, 
d = 0.080 in. (2.03mm))4) 
Crosstalk Vce = 5.0V, IF = 20mA, 
No Reflecting Surface) 
VcE(SAT) ‘| Collector-Emitter Saturation Voltage l—F = 20mA, Ic = 5.0mA, 
d = 0.080 in. (2.03mm) 4) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 
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d = 0.05 in. (1.27 mm) 
(See Notes 4, 8) 


d= 0.05 in, (1. 27 mm) 
(See Notes 4, 8) 


NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 


CAME EM HI 


-60 -40 -20 0 20 40 60 80 100 
If — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 


Rise and Fall Time vs. Test Condition 
Load Resistance 


REFLECTING SURFACE 


2 - ze . (See Note 4) 
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Ry — LOAD RESISTANCE — £2 LED PHOTODARLINGTON 
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Reflective Object Sensors 
Types OPB730, OPB730F 


Features 


Photodarlington output 

Unfocused for sensing diffuse surface 
Mounted on standard TO-72 header 
Available in clear encapsulating 
epoxy (OPB730) or filtered 


(OPB730F) to reduce the effect of 
visible or fluorescent light. . 


Description 


The OPB730 and OPB730F each 
consist of a gallium arsenide infrared 
emitting diode and an NPN silicon 
photodarlington. The emitting diode and 
detector are mounted side by side 

on parallel axes on a standard TO-72 
header. A black plastic sleeve is 
attached and filled with encapsulating 
epoxy to cover the emitter and detector. 
The “F” version has a filtering material 
added to the epoxy to reduce the effect 
of ambient light. An internal barrier 
prevents light from reaching the detector 
directly. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.150 (3.81) 


500 (12.70) se | 
sain | "130 (3.30) | 


——, 


.047 (1.19) 
.037 (0.94) 


.220 (5.59) 
.200 (5.08) 


-105 (2.67) 


"095 (2.41) PIN CIRCLE* .017 (0.43) DIA NOM 


(3) 
*THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature... 0.0.0... ccc cece cece eee eee ees 22. -20°C to +85°C 
Operating Temperature Range ............ 0c cece cece e ee eee ees 0°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with 

SOISrING HON) wisi hot ae dea ue ast deka ee aeea ue tek utes 240°C") 
Input Diode | | 

Forward DC Gunenl «isc ca skin ensihe coetaedeas epee eR eae wee oes 50mA 
Peak Forward Current (1 ps pulse width, 300pps)................... ee 3.0A 
Reverse DC Vollages 2s .ce 2a es ns ened bee eeeeewhis coe ee aes eanie t ees 3.0V 
Power DISSIDQUON 2.2 4iea as ohne ache west eeanee ete ees Pes eeewahee 75mw®) 
Output Photosensor | 
Collector-Emitier VONaGC 2 acco vies ec etca mond do daw sei eee ee weed 15V 
Emitter-Collector Voltage ci a0 isk cea see eee e sd MNS ORAS Ree ee 5.0V 
Collector: DG Cunent 25-205 soo heeuvaid ce tao sees ts. Gata edhe 25mA 
Power Dissipation. .........0.cccececeeeeeeeeecuseeeuneuas eae 150mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67 mW/C above 25°C. 

(3) Derate Linearly 3.33 mW/°C above 25°C. 

(4) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance 
located 0.250 inch (6.35mm) from the face of the OPB730. 

(5) Crosstalk (icx) is the collector current measured with the indicated current on the input diode 
and with no reflecting surface. Ambient light is excluded with a black box. 
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Types OPB730, OPB730F 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS | TEST CONDITIONS 


— Diode 


Forward Voltage [180 [V__|_ r= 50m 
ae SOREN! GRRE sl Ee 


Output Photodarlington 
VpR)cEO | Collector-Emitter Breakdown Voltage 15 ff Mf I = 1.00mA, 
V(BR)ECO | Emitter-Collector Breakdown Voltage | Breakdown Voltage Rea ec a le = 100p1A, 


ICEO Collector Dark Current Vce = 5.0V, le = 0, 
Ee <0.1nWicm* 


On-State Collector Current oe de 
a ll 


Typical Performance Curves 


Combined 


Vce = 5.0V, I— = 50mA, 
d= 0.250 in. (6.35mm)“ 


Vce = 5.0V, Ir = SOMA, 
No Reflecting Surface) 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


Ie =50 mA 
Vce=5V 


Vce=5V 
(See Note 4) 


(See Note 4) 


Ic ~ COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 


0.1 0.2 0.5 
ig — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
LED and Photodarlington Test Condition 


Angular Displacement 


REFLECTING SURFACE 
(See Note 4) 


SOMISITATOIMODHHES. | 


NORMALIZED COLLECTOR CURRENT 
AND RADIANT INTENSITY 


(A) (K) (E) = (C) 
6 — ANGULAR DISPLACEMENT — Degrees LED PHOTODARLINGTON 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Object Sensors 
Types OPB740, OPB741, OPB742, OPB743, OPB744 


Features 


e Focused for maximum sensitivity 
e Phototransistor output 
e PC board mounting 


Description 


The OPB740 through OPB744 reflective 
object sensors each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted side by 
side on converging optical axes in a 
black plastic housing. Various options 
include choice of no windows, blue 
polysulfone windows for dust protection 
or opaque windows with offset openings 
for improved resolution. Available with 
wires as OPB740W/OPB744W series. 


The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 


Replaces 
OPB740 = K8700 
OPB741 = K8701 


OPB742 = K8708 
OPB743 = K8710 
OPB744 = K8711 


Optek Technology, Inc. 


1215 W. Crosby Road 


.135(3. 43) 

.115(2.92) 
. 160( 4.06) 
.140(3.56) 


.082(1.59) R NOM 


190( 4.83) 


210(5.33) 
REFLECTIVE : : 
SURF ACE. 
A 03) 
ee 53) 


. 150(3.81) 


.210(S. 33) 
. 190(4.83) .385(9. 78) 


.365(9.27) 


-110(2.79) jquwn | e 
.090(2.29) | 
.610(15. 49) 
.590( 14.99) | 
.025(0.64) 


SO NOM 
.015(0. 38) 


OPB740 
OPB743 


OPB741 
.150(3.81) OPB744 


NOM: 
DIMENSIONS ARE IN INCHES(MILLIMETERS) 


“CATHODE LEAD. OTHER LEADS ARE .060(1.52) 
NOM LONGER. 
xe. THIS DIMENSION IS CONTROLLED AT 

THE HOUSING SURFACE. 


(A) ANODE 

(K) CATHODE 
(E) EMITTER 
(C) COLLECTOR 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ...........-.....05. -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


AON ct tosels atte k te dealers te naseltarace disuse oats de taabann reece ichadeae Wutsaria tele 240°C"! ) 
Input Diode 

Continuous Forward Current .......... 0... cee ce eee eee eee naee 40mA 
RG VeTSE'N OltA0 Ce 4 Ose hora la atin tain ence balled ates oda ate ane 2.0V 
Power DisSsipalon? gis ed oo esd oes Sain Sa Oe hee Os isles: 100mw?) 
Output Phototransistor | 
Collector-Emitter Voltage: 252. sn swat ead ide cle eee i eens 30V 
Emitter-Collector Voltage ...... 0.0... cee cece eee eee ence eee 5.0V 
Power DISSIDAUON 24.040 e p58 ares hea céesee eR Oke een tee es 100mw® 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/C above 25°C. 

(3) d is distance from the assembly face to the reflective surface. 

(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 
a reflecting surface. 

(5) Lower curve is based on calculated worst case condition rather than the conventional -20 
limit. 

(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 

(7) All parameters tested using pulse technique. 


DESCRIPTION 


OPB740 No windows 


OPB741 Blue windows 
OPB742 Offset windows 
OPB743 No windows 


OPB744 Blue windows 


Carrollton, Texas 75006 ) (214) 323-2200 Fax (214) 323-2396 
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Types OPB740, OPB741, OPB742, OPB743, OPB744 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS| TEST CONDITIONS 


input Diode 
VE Forward Voltage | tao fv lp =40mA 
IR Reverse Current 100 pA Vr =2.0V 


Output Phototransistor 


V(BR)CEO _‘| Collector-Emitter Breakdown Voltage 390 | Ic = 100LA 
V(BR)ECO ‘| Emitter-Collector Breakdown Voltage 50 | |v | le = 100nA 
IcEo _| Collector Dark Current | [100 | nA | Voce = 10.0V, IF = 0, Ee =0 
Coupled 


(3)(4) 


OPB740/OPB741 
OPB742 
OPB743/OPB744 


OPB740/OPB741 
OPB742 
OPB743/OPB744 


On-State Collector Current 


IC(ON) 


(6) Voc = 5V, IF = 40mA 
Vcc = 5V, Ir = 40mMA 


Voc = 5V, I-F = 40mMA 


Crosstalk 


Icx 


Typical Performance Curves 


Normalized Collector Current 
vs. Object Distance 


Normalized Collector Current 
vs. Ambient Temperature 


Collector Current vs. 
Diode Forward Current 


1000 


100 
eee0o +20 


ee ee 
ae 


Ic — COLLECTOR CURRENT — vA 
= 
NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
[—) 
ao 


d = 0.15 in. (3.81 mm) 


Vce = 5V, Ip = 40mA, d = 0.15" 
Voce = 5V, Ir = 40mA, d = 0.15" 
Vce = 5V, IF = 40mA, d = 0.15" 


A RARER 
Pee eeeee 
ct | | kT ft E 


(See Note 6) 


0 10 20 30 40 50 
Ip — DIODE FORWARD CURRENT - mA 


Rise and Fall Time vs. 
Load Resistance 


-60 -40 -20 0 20 40 60 80 


Ta — AMBIENT TEMPERATURE — °C 


Test Condition 


REFLECTING SURFACE 


See Note 4 
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(A) (K) (E) (C) 

LED PHOTOTRANSISTOR 


R, — LOAD RESISTANCE — 92 


Bele 
i | | eee 
0 0.1 0.2 0.3 0.4 0.5 


d — DISTANCE TO REFLECTIVE SURFACE — Inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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*# 7 — GPoPTEK 
Product Bulletin OPB740W | | ? 


May 1993 


Reflective Object Sensors 
Types OPB740W, OPB741W, OPB742W, OPB743W, OPB744W 


.135(3. 43) 
.115(2.92) 
.160( 4.06) 
.140(3.56) 


.062(1.59) R NOM 


.210(5.33) 
REFLECTIVE .190(4.83) 
SURFACE 


nie 

.385(9. 78) 
[0] .365(9.27) 

eel sal 


' OPB740W OPB741N —- OPB742H 
4,00(101.6 .610(15. 49 
: -150(3.81)  0°B743N —OPB744W 
MIN .590( 14.99) Non 
WIRE COLOR | FUNCTION 
ORANGE ANODE 
GREEN CATHODE 


WHITE COLLECTOR 
BLUE | EMITTER 


#26 a 


.710( 18.03) 
.690(17.53) 


DIMENSIONS ARE IN INCHES(MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Focused for maximum sensitivity Storage and Operating Temperature Range ...................-. -40°C to +80°C 
e Phototransistor output Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
e Low cost plastic housing . iron] eee ee eee ee re rr a er 240°C 
¢ 4.0" min 26 AWG wire leads Input Diode 
Continuous Forward Cunent: <.0i4.6 dc anei weed ateeeer whe weeaees eee iors 40mA 

ae REVEIse VOlade®. ifn sd coiee nace era e en ew eer’ Standley tee oss 2.0V 
Description Power Dissipation. ........0.. ccc cee c eee e cece cence eee eeenees 100mw?? 
The OPB740W through OPB744W Output Photosensor : 
reflective object sensors each consist of — Collector-Emitter Voltage... 0.0.00... c cece cece ete eee ence eee ees -30V 
an infrared emitting diode and an NPN Emitter-Collector Voltage ........ 0. cece cece eee e cece eee cece eee ee eeees 5.0V 
silicon phototransistor mounted side by — Power Dissipation................e0ceeceeeeeceeacees aticeniasoac 100mw?) 
side on converging optical axes in a Notes: 
black plastic housing. Various options (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
include choice of no windows, blue (2) Derate Linearly 1.82mW/C above 25°C. | 


polysulfone windows for dust protection (3) d is distance from the assembly face to the reflective surface. 
or opaque windows with offset openings (4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 


; : : : flecting surface. 
for improved resolution. Available with nl ss 
: 5) Lower curve is based on calculated worst case condition rather than the conventional -2o0 
PC board mounting as OPB740/OPB744 ©) fimit. 


series. (6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 

The photosensor responds to radiation 

from the emitter only when a reflective DESCRIPTION 

object passes within its field of view. 


OPB740W _ No windows 
OPB741W _ Blue windows 
OPB742W =e Offset windows 
OPB743W _ No windows 
OPB744 W __ Blue windows 


Replaces 


OPB740W = K8702 
OPB741W = K8703 
OPB743W = K8712 
OPB744W = K8713 


Optek Technology, Inc. 1215W.Crosby Road = _- Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB740W, OPB741W, OPB742W, OPB743W, OPB744W 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | MAX | UNITS} TEST CONDITIONS 
Input Diode 


VE Forward Voltage | [470 fv | lr =40mA 
in [Reverse Current. ———SSSSCS~SCSS«*dz OO A | Vir= 2.0 


Output Phototransistor 


V(BR)CEO | Collector-Emitter Breakdown Voltage Bo Ic = 100nA 
V(BR)ECO ‘| Emitter-Collector Breakdown Voltage a ae le = 100A 
IcEo —_—‘| Collector Dark Current So te VceE = 10.0V, IF = 0, Ee = 0 


Coupled 


Ic(ony | On-State Collector Current OPB740W/OPB741W 50 Vce = BV, Ir = 40mA, d = 0.15" 
OPB742W 10 Vce = 5V, Ir = 40mA, d = 0.15" 
OPB743W/OPB744W 200 Voce = 5V, Ir = 40mA, d = 0.15" 

Crosstalk OPB740W/OPB741W Voc = 5V, IF = 40mA 

OPB742W ic Vcc = BV, IF = 40mA 

OPB743W/OPB744W 20 an Voc = 5V, Ie = 40mA 


Typical Performance Curves 


> 
ei 
Fok 
OmO 
msH 
Tmt 
WOR 
am 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


eeee0e +20 


1.0 x 
ae 2g 


i AER SEaERS 
FAR RERREE 
SNe 
Z| | | BE Re 


ic — COLLECTOR CURRENT — vA 
NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
—] 
co 


CE=5 
d = 0.15 in. (3.81 mm) 
See Note 4 


-60 -40 -20 0 20 40 60 80 100 0 0.3 0.4 0.5 
If — DIODE FORWARD CURRENT — mA Tp — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
REFLECTING SURFACE 


See Note 4 
CLLLLA ANAM MA AANA MA AMM f 
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Pond 

(A) (K) (E) = (C) 
100 1K 10K 100 K LED PHOTOTRANSISTOR 


Ry — LOAD RESISTANCE — {2 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB745 
May 1993 


Reflective Object Sensor 
Type OPB745 


Features 


e Focused for maximum sensitivity 

e Photodarlington output 

e Crosstalk does not exceed specified 
ICEO 

e PC board mounting 


Description 


The OPB745 reflective object sensor 
consists of an infrared emitting diode 
and an NPN silicon photodarlington 
mounted side by side on converging 
optical axes in a black plastic housing. 


The photodarlington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 


Replaces 
K8709 


Optek Technology, Inc. 


1215 W. Crosby Road 


.135(3. 43) 

.115(2.92) 
. 160( 4.06) 
.140(3.56) 


.062(1.59) R NOM 


.210(5, 33) 


REFLECTIVE .190(4.83) 


SURF ACE 


.710( 18.03) [oO] .385(9.78) | 


.690( 17.53) [0] .365(9.27) 
ee 


* ,210(5.33) 
.190( 4.83) 


-110(2.79) nous | : 


.090(2. 29) [_-stois. 
.590( 14.99) 

.025(0.64) 
.015(0. 38) 


.150(3.81) 
NOM 


(A) ANODE 

(K) CATHODE 
(E) EMITTER 
(C) COLLECTOR 


DIMENSIONS ARE IN INCHES(MILLIMETERS) 


CATHODE LEAD. OTHER LEADS ARE .060(1.52) 
NOM LONGER 


ee THIS DIMENSION IS CONTROLLED AT 
THE HOUSING SURFACE. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range.................05. -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


MONI coc.bcat wun ote as obo taee caren at nouns Saath aea tom Sa eaetan 240°C") 
input Diode | 

Continuous Forward Current .......... 0.6 cece ec eee eee ee She's dtaree tare 40mA 
RGVeIse: VONAge ess onions bred eked oR ee een Saws eeees 2.0V 
Power Dissipation.................5. see es taaecite crassa seaat eeneaneeed 100mw®) 
Output Photodarlington 

Collector-Emitter Voltage ............ chun aie poeta y Mees weet ane a tries 15.0V 
Emitter-Collector Voltage ............. 0.0. eee eee de einer aa eames aes 5.0V 
PoWer DISSIDANON 5 5666s ihe BERRA Ooh a eA w Aa edo erea Se 100mw® 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/°C above 25°C. 

(3) d is distance from the assembly face to the reflective surface. 

(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 
a reflecting surface. 

(5) Lower curve is based on calculated worst case condition rather than the conventional -20 
limit. 

(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 

(7) All parameters tested using pulse technique. 


Carroliton, Texas 75006 
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Type OPB745 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS] TEST CONDITIONS 


Input Diode 


Output Photodarlington 


ViBR)ceEO | Collector-Emitter Breakdown Voltage a a CS Ic = 100nA 
VieR)Eco | Emitter-Collector Breakdown Voltage 50 | |v le = 100A 
ICEO Collector Dark Current |} 250 | nA Voce = 10.0V, IF = 0, Ee = 0 


Coupled 
4) | On-State Collector Current 400 | [mA | Vce = 5V, IF = 40mA, d = 0.15" 


Typical Performance Curves 


IC(ON) 


Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
ip =40 mA 
E 5 Vce =5V 
. ra Fs See Note 4 
i] «c 
h > e 
s cc 5 
= , e 
= ow HEZ : = 
S ' a an =) 
i (a oO pa 
=e | © ae ees a 8 
3 | 5 a 
ad |? A x < 
. Sees ee = = 
ra See ea d = 0.15 in. (3.81 mm) S 4 
ancy aap apace aes 
~60 ~-40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
ig — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 
7 REFLECTING SURFACE 
= See Note 4 
} f= a mA V7 iiLidiiidellleaa _+ 
CE = 
d= .15 in. (3.81 mm) d 


See Note 4 
ae 


ty, tf — RISE AND FALL TIME — ms 


(A) (K) (E) (C) 
0 100 1K 10K LED PHOTODARLINGTON 


R, — LOAD RESISTANCE - 2 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB745W 
May 1993 


Reflective Object Sensor 


Type OPB745W 


Features 


e Focused for maximum sensitivity 

e Photodarlington output | 

e Crosstalk does not exceed specified 
ICEO 

e 4.0" min 26 AWG wire leads 


Description 


The OPB745W reflective object sensor 
consists of an infrared emitting diode 
and an NPN silicon photodarlington 
mounted side by side on converging 
optical axes in a black plastic housing. 
Available with PC board leads as 
OPB745. 


The photodarlington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.135(3. 43) 

.115(2.92) 
.160(4.08) 
.140(3.56) 


.062(1.59) R NOM 
.210(5.33) 
REFLECTIVE .190( 4.83) 
SURFACE 


.710( 18.03) [0] .385(9. 78) 


.690( 17.53) [0] .365(9.27) 


WIRE COLOR | FUNCTION 
ORANGE ANODE 


CATHODE 


WHITE COLLECTOR 
BLUE EMITTER 


.150(3.81) 
NOM 


—_—- | .610(15.49) 
a .590( 14.99) 


OIMENSIONS ARE IN INCHES(MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................... -40°C to +80°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ORs aac eemeins ouca ote cans oe aces aunt Conia eae eae 240°C") 
Input Diode | 

Continuous Forward Current ........... 0c cee cece eee e eee e eee tee ees 40mA 
Reverse VONddG ...fsa.0s seca eea ous oind hea eens spans edaene es 2.0V 
Power Dissipation................. POT ee ee ee eee ee .. 100mw®) 
Output Photodarlington 

Collector-Emitter Voltage :.:..06.¢. essed cad aee cub heewscnuess Seeeee cess 15.0V 
Emitter-Collector VoliaGe 35 S.cteusven te eae Geena dew haere ee as 5.0V 
Power DissipaliOn... tata erekei eee eee we tee eee sar eat as 100mw® 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.82mW/°C above 25°C. 
(3) d is distance from the assembly face to the reflective surface. 
(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 
a reflecting surface. 
(5) Lower curve is based on calculated worst case condition rather than the conventional -2o 
limit. 
(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OPB745W 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | MAX | UNITS) TEST CONDITIONS 


Input Diode 


Output Photodarlington 


VipR)cEO | Collector-Emitter Breakdown Voltage 15.0 | |v | Ic = 100nA 
V(BR)ECO | Emitter-Collector Breakdown Voltage 5.0 | |v le = 100A 
ICEO Collector Dark Current Vce = 10.0V, IF = 0, Ee =0 


Coupled 


Typical Performance Curves 


Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
10 SEALED ERS GE ee ia . 
am 
A _ 

. Y= = = 

tu Re 
l 1.0 I co = 
[Lm y 2 ES = o 
5 ares © e a 
3 (fA ao a 
ec 0.1 te 22 SET Sarl 3 
oO m ee ee 3 ry 
5 anes 2 2 
w a 2 
- WwW mi 
= N 3 
© 0.01 2 = 

I s = 

aw C oc ec 
or d = 0.15 in. (3.81 mm) ° =4 

z= 
See Note 4 
0.001 
0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
te — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 
Load Resistance 
10 P ame <05 REFLECTING SURFACE 
= See Note 4 

. : = oe mA VIZILLLLCLLL CL LLL O t 

1 d= .15 in. (3.81 mm) | d 

= 1.0} 

. t 

< ae 

Tobe 

a 

Pd 

C4 

7 

Fd 0.1 

{ 

Pong 


0.01 (A) (K) (E) = (€) 


0 100 1K 10K LED PHOTODARLINGTON 


Ru — LOAD RESISTANCE — Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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SENSORS 


Product Bulletin OPB750N 
‘May 1993 


Reflective Object Sensor 


Type OPB750N 


Features 


e High contrast ratio 1000 to 1 minimum 
e Printed circuit board mount 
e Low cost plastic housing 


Description 


The OPB750N reflective assemby 
features a phototransistor output __ 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available with two mounting tabs 
as OPB750T. 


Available with 12", 26 AWG wire leads 
as OPB755 series. Photologic™ output 
sensors available in OPB760/OPB770 
series. 


Replaces 
KR105 


‘ ae SURFACE 


110 (2.79) 
OPTICAL C, 
on 


14 


eo 430 (10.92) 
(2) ANODE .420 (10.67) 
(3) EMITTER 


(4) COLLECTOR 


400 (10.16) 
MIN 


.020 (.508) 
SQ Typ 


.145 (3.68)* .175 (4.45)* 
.135 (3.43) .165 (4.19) 


“DIMENSIONS CONTROLLED AT HOUSING SURFACE ONLY. 


__ DIMENSIONS ARE IN INCHES (MILLIMETERS) 085 (2.16)* h 
075 (1.91) 


.180 (4.57)* 
170 (4.32) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ..................5. -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ROM] inch maeednaek natin deca ene nee Soeicae eMule cMiawen ae sae: 240°C) 
Input Diode 

FOIwaIa-DG CUNO: oy cu been ne nan eee here ea edie oa ean bon 50mA 
Peak Forward Current (1 js pulse width, 300 pps) ................ 0.0000 ee 3.0A 
Reverse: DC Voltade i sjics ohn tase a he eee os ee ee 2.0V 
POWSr DISSIDANON c 4 2c aes e SE daorek dd Oe ea hee eee CERRO e ome es 100mW 
Output Phototransistor 

Collector-Emitter VOlAGG; teieuciaviade seeker thee ceew ween sk Sita eds 30V 
Collector DC: CUnenl 202.4 ¢.ce08 4.2 u eke ete Wate eee eet ie delved 30mA 
POWGl DISSIDAN ON iit acces: xe-4 he bas bes wad CUS hee Pee OEReS bandas 100mW 
Notes: 


(1) Derate Linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(5) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 
diffuse reflectance as a reflecting surface. 

(6) Ic(oFF) is the photocurrent measured with current to the input diode and a 5% reflecting 
surface. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB750N 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS| TEST CONDITIONS 


Input Diode 


Ve___|ForwardVoltage | dB I= 40m 


Output Phototransistor 


Vier)ceO _|{ Collector-Emitter Breakdown Voltage /30 =| Vs] Ig = 100A 


Collector-Emitter Dark Current | | t00 | Vce = 10.0V, I- = 0, H=0 


Coupled 


Vce(saT) | Saturation Voltage | «| 0.40 | V | Ic=150pA, IF= 30mA, d=0.22" 


Ic(ON) | On-State Collector Current 500 LA VcE=5.0V, IF=30mA, d=0.08"% 
375 LA Vce=5.0V, Ir=30mA, d=0.15"©) 
250 WA Vce=5.0V, Ir=30mA, d=0.22") 
Ic(OFF) | Off-State Collector Current 250 nA le = 30MA, Vce = 5.0V, 
d = 0.08", 0.15", 0.22" 


Typical Performance Curves 


Normalized Collector Current vs. Normalized Ouput Current vs. 
Object Distance Forward Current 


Normalized Output Current 
Normalized Output Current - % 


0.0 
0.00 0.05 0.0 0. 0.20 0.25 0.30 0.35 0.40 0.45 0.50 
Distance to Reflective Surface - Inches Forward Current - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB750T 
_. January 1995 


Reflective Object Sensor 


Type OPB750T 


Features 


e High contrast ratio, 1000 to 1 minimum 
e Printed circuit board mount 
e Low cost plastic housing 


Description 


The OPB750T reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available without mounting tabs as 
OPB750N. 


Available with 12", 26 AWG wire leads 
as OPB750/OPB755 series. Photologic™ 
output sensors available in 
OPB760/OPB770 series. 


Replaces 
KR100 


.130 (3.30) 


.130 (3.30) (3.03) 


. 760 760 (19.30) 30) 
. 740 740 (18.80) 80) 
.120 (3.05) 
.260 (6.60) 
.240 (6.10) 


.980 (24.90) 
.960 (24.38) 


.110 (2.79) 
OPTICAL & 


.110 110 (2.79) 79) 


030 090 (2.29) 29) 
.420 (10.67) 


| .430 (10.92) 
ee: 


{ 
has 


.400 (10.16) MIN 


.020 (5.08) 
SQ TYP 


.145 (3.68) 
—_———— x 
.135 (3.43) 


(1) (2) 4(3) (4) 
G) a | 3 Gi.) \ 
a a <2 


.085 (2.16) 

.075 (1.91) : 
.180 (4.57) 
.170 (4.32) 


(1) CATHODE 
(2) ANODE 

(3) EMITTER 
(4) COLLECTOR 


175 (4.45) 
—_——————--—— x 
.165 (4.19) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
* DIMENSION CONTROLLED AT HOUSING SURFACE ONLY. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ..................4. -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


iron].......... ET ER ES ere Ie Stat ne Te EO Ree Ee 240°C?) 
Input Diode 

Forwald.OC Cuneo nti< sca neeeeaGeteinbeGhiacdacaiae ue team ee ted 50mA 
Peak Forward Current (1p1s pulse width, 300 pps)............. 0. cee eee eee 3.0A 
Reverse DO VONAGes a4 sce late steeataccieetawuntiat ewe wwe alae a eke 2.0V 
POWOI DISSIDAUOR 2 bet ject ces Shiohara pata ee ae oe Diet aes 100mw”) 
Output Phototransistor 

Collector-Emitter Voltages si csc neki ive tence et ce daw ee cue ceeteleeks 30V 
Collector DC CUNnent:s. ...06:35 xtanlwe sha aati whee Oh awe be RASS Sa 30mA 
Power DISSIDGUOR ous boil aeccd ee tekeetartage chy or yeraer cae 100mw") 
Notes: 


(1) Derate Linearly 1.67mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(5) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 
diffuse reflectance as a reflecting surface . 

(6) Ic(orr) is the photocurrent measured with current to the input diode and a 5% reflecting 
surface. 


Carrollton, Texas 75006 


Optek Technology, Inc. 


1215 W. Crosby Road 


(214) 323-2200 Fax (214) 323-2396 
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aS 


Type OPB750T 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


_SYMBOL PARAMETER | MIN | MAX | UNITS] TEST CONDITIONS 21 
‘ Ow O 

Input Diode a a2 
[FowardVoltageSSCS~idCSC‘“‘“‘“z «CC =i p= 40mA e° 


VF 
In___|ReverseCurent |S 10 Af Vn = 2.0V 


Output Phototransistor 


V(BR)CEO _| Collector-Emitter Breakdown Voltage f30 S| CTV Ic 


Collector-Emitter Dark Current Ff} 400 nA = 10.0V, l—F =0,H=0 


Coupled 
VcEsaT) | Saturation Voltage ) [0.40 |V | Ic=150nA, IF= 30mA, d=0.22" 
Ic(on) | On-State Collector Current 500 yA VcE=5.0V, Ir=30mA, d=0.08"°) 
375 Hf VcE=5.0V, Ir=30mA, d=0.15"°) 
250 Vce=5.0V, Ir=30mA, d=0.22") 


Ic(orF) | Off-State Collector Current Ir = 30mA, Voc = 5.0V, © 
d = 0.08", 0.15", 0.22" 


Typical Performance Curves 


Normalized Collector Current vs. Normalized Ouput Current vs. 
Object Distance Forward Current 


Normalized to IF = 30mA 
“OTVcE = 5V 


‘ | 
__ae ee ea 
La Bn 


rmalized to d = .150" 
= A 


pee ZA 
apy /anne 
p7Seeen 
* Aa 


0.0 
0.00 0.05 0.1 0.5 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0 3 09 56 DMB DN BS 40 
Distance to Reflective Surface - Inches Forward Current - mA 


Normalized Output Current 
= & 
a 
= 
pA 
L7 | [2 
A| | |e "8 
ABa aie 
iz 
Ee 
hed 
= 
Normalized Output Current - % 
8 


3 


PCCP REESE 


0 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB755N 
_ May 1993 


Reflective Object Sensor 
Type OPB755N 


Features 


e High contrast ratio 1000 to 1 minimum 


e 12.0"+0.5" min. UL#1429 26 AWG 
wire leads terminated into an AMP 
#640442-5 connector 


e Low cost plastic housing 


Description 


The OPB755N reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available with two mounting tabs 
as OPB755T. 


Available with PC Board mountable 
leads as OPB750 series. Photologic™ 
output sensors available in 
OPB760/OPB770 series. 


Replaces 
KR105W 


Optek Technology, Inc. 


1215 W. Crosby Road 


.260 (6.60) 
.240 (6.10) 


REFLECTIVE 
SURF ACE 


.110 (2.79) 
| NOM 


t .430 (10.92) 


.420 (10.67) 


OPTICAL & 


.110 (2.79) 
.090 (2.29) 


: .210 (5.33) 


180 (4.83) 


COLLECTOR (WHITE) 
KEY PLUG 

EMITTER (GREEN) 
ANODE (RED) 


CATHODE (BLACK) 26 AWG PVC 


PIN 
AMP toc CONNECTOR 
4#640442-5 


.540 (13.72) 
.530 (13.46) 


.210 (5.33) 


.190 (4.83) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ...............00005 -40°C to +80°C 
Input Diode | 

Forward DC Cunent.0c2<45 gaca-euannee ee eee eEhYRe OSs wane Gao ieee 50mA 
Peak Forward Current (1 is pulse width, 300 pps) ...................000 0) 3.0A 
MEVerse OC VONAOC i406. catets sain ccna scart ein ew ie we ei awe edie te 2.0V 
FPOW6L DISSIDAUON» i226 shen 0d ow cd ee ane Anew eae eave eames 100mW 
Output Phototransistor 

Collector-Emitter VollaGe occoconisina ca ssne in Gea a Ves ee oki Ae aes 30V 
Collector DG Current 6.12.5 nenmertnds teen aae ae mae howd dui saade oe ae 30mA 
POWGF DISSIDAUON «<5 drag a cen can eaves ls hw eee ie eS Nabee a eG s 100mW 
Notes: 


(1) Derate Linearly 1.82mW/C above 25°C. 

(2) All parameters tested using pulse technique. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 
diffuse reflectance as a reflecting surface. | 

(5) Ic(orFF) is the photocurrent measured with current to the input diode and a 5% reflecting 
surface. 


Carroliton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB755N 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL| PARAMETER CSCS MIN. | MAXX | UNNITS| TEST CONDITIONS 


Input Diode 


Vr___|ForwardVoltage BL | = 40m 


in| ReverseCurent, 100A V=2.0V 
Output Phototransistor 


V(BR)CEO _| Collector-Emitter Breakdown Voltage 30 | CTV Ic = 
Collector-Emitter Dark Current |} 100} na | Voce = 10.0V, IF =0, H=0 


Coupled 


VcE(sat) | Saturation Voltage | [0.40 | V | Ic=150uA, IF= 30mA, d=0.22" 


Ic(ON) {| On-State Collector Current 500 pA Vce=5.0V, Ir=30mA, d=0.08") 
375 WA Vce=5.0V, Ir=30mA, d=0. 1S 
250 pA Vce=5.0V, Ir=30mA, d=0.22"4) 
Ic(OFF) | Off-State Collector Current 250 nA Ir = 30MA, Vce = 5.0V, ©) 
d = 0.08", 0.15", 0.22" 


Typical Performance Curves 


Normalized Collector Current vs. Normalized Ouput Current vs. 
Object Distance Forward Current 


& 


Normalized to IF = 30mA 


= 
o 


Ss 8&8 8 


Normalized Output Current 
Normalized Output Current - % 


|_| 
Ao NSSann 
ARS S=S 


ies 
“0.00 0.05 0.0 0.5 0.20 0.25 0.30 0.35 0.40 0.45 0.50 


Distance to Reflective Surface - Inches Forward Current - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB755T 
May 1993 


Reflective Object Sensor 


Type OPB755T 


Features 


e High contrast ratio, 1000 to 1 minimum 


e 12.0"+ .05" min. UL#1429 26 AWG 
wire leads terminated into an AMP 
#640442-5 connector 


e Low cost plastic housing 


Description 


The OPB755T reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available without mounting tabs as 
OPB755N. 


Available with PC Board mountable 
leads as OPB750 series. Logic output 
sensors available in the 
OPB760/OPB770 series. 


Replaces 
KR100W 


Optek Technology, Inc. 


1215 W. Crosby Road 


.130 (3.30) 
.120 (3.03) 
-130 (3.30) 
-120 (3.05) 


-760 (18.30) 
| .740 (18.80) 


.260 (6.60) 
.240 (6.10) 


-980 (24.90) 
.960 (24.38) 


-110 (2.79) 
OPTICAL &@ NOM 


,110 (2.79) 
.090 (2.29) .4930 (10.92) 


.420 (10.67) 


.210 (5.33) 
.190 (4.83) 


} 4 


12.020.5 


COLLECTOR 
KEY PLUG 
EMITTER 
ANODE 
CATHODE 


(WHITE) 


(GREEN) 
(RED) 
(BLACK) 


PIN #1 
AMP IDC CONNECTOR 
#640442-5 


.540 (13.72) 
.530 (13.46) 


.210 (5.33) 
_.190 (4.83) 
DIMENSIONS ARE. IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................65. -40°C to +80°C 
Input Diode 

Forwald DC Currents. canoe iwees soe te paweadis es Onied CEC ARs OSes 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ............. 20. c eee eee 3.0A 
Reverse DC VOnAn6 64% haw ond i ee a ESR ee es Rae eee ied a 2.0V 
Power Dissipation: &4is-sadings cc Gees wise way bs ea anes a eae oe 100mW") 
Output Phototransistor 

Collector-Emitter Voltage 2 ..is.0 4 owed nerwad ae ieee dee Vee wee ued s 30V 
Collector DO CUOMGDU a.023s.002 nos -obud ca sitweleh ye hae ear d eee eee 30mA 
POWSP DISSIDAUON cscs Sea cFates cede toes eae hae aloo 100mw") 
Notes: 


(1) Derate Linearly 1.82mW/C above 25°C. 

(2) All parameters tested using pulse technique. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 
diffuse reflectance as a reflecting surface. 

(5) Ic(oFF) is the photocurrent measured with current to the input diode and a 5% reflecting 
surface. 


Carroliton, Texas 75006 (214) 323-2200 
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Type OPB755T 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS| TEST CONDITIONS 


Input Diode 
VF Forward Voltage P48 [VO | tp = 40mA 
In| Reverse Curent, | 10 A | Vn = 2.0V 
Output Phototransistor 


V(BR)CEO _| Collector-Emitter Breakdown Voltage (30 | id [I= 


Collector-Emitter Dark Current Vce = 10.0V, IF = 0, H=0 


Coupled 


VcE(sat) | Saturation Voltage | «| 0.40 | V| Ice 150A, IF= 30mA, d=0.22" 


Ic(ON) | On-State Collector Current 500 LA VcE=5.0V, IF=30mA, d=0.08"4) 
375 uA | Voe=5.0V, Ir=30mA, d=0.15") 
250 yA Vce=5.0V, Ir=30mA, d=0.22"4 
IC(OFF) | Off-State Collector Current 250 nA le = 30MA, Vc = 5.0V, ©) 
d = 0.08", 0.15", 0.22" 


Typical Performance Curves 


Normalized Collector Current vs. Normalized Ouput Current vs. 
Object Distance Forward Current 


Normalized Output Current 
Normalized Output Current - % 


nt 
0.00 0.05 0.0 01 020 an 0.30 Aa oa. 045 { 050 
Distance to Reflective Surface - Inches Forward Current - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB760N 
May 1993 


(S)) OPTEK 


Photologic™ Reflective Object Sensors 


_ Types OPB760N, OPB761N, OPB762N, OPB763N 


Features 


e Choice of mounting configurations 
e Choice of output configurations 


Description 


The OPB760N series of reflective 
assemblies feature Photologic™ 

output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 


Mounting Options 


OPB76O0N series PC board mount, 
without mounting tabs 

OPB76E0T series PC board mount, with 
two mounting tabs 

OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 


Replaces 

OPB760N KLR305 
OPB761N KLR315 
OPB762N KLR325 
OPB763N KLR335 
Optek Technology, Inc. 


1215 W. Crosby Road 


-540 (13.72) 
.530 (13.46) 


ee) 


\ 
d slain... 
| REFLECTIVE 
SURF ACE 


.110 (2.79) 
NOM 


.260 (6.60) 
.240 (6.10) 


OPTICAL & 


-110 (2.79) 


.090 (2.293) | 


.400 (10.16) MIN 


.430 (10.92) 
.420 (10.67) 


(1) CATHODE 
(2) ANODE 
(3) GND 

(4) OUTPUT 
(5) Vee 


.020 (5.08) 
SO TYP 


.135 (3.43) 

.125 (3.18) 
.160 (4.08) 
"150 (3.81) 


.145 (3.68) 


.135 (3.43) ; 


METHANOL AND ISOPROPANOL ALCOHOLS ARE 
RECOMMENDED AS CLEANING AGENTS. HOUSINGS 
ARE SOLUBLE IN CHLORINATED HYDROCARBONS 
AND KETONES. HIGHLY ACTIVATED WATER 
SOLUBLE FLUXES MAY ATTACK HOUSINGS IN 
SOME SITUATIONS. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
™ DIMENSION CONTROLLED AT HOUSING SURFACE ONLY. 


.185 (4.70) . 
.175 (4.45) 


.085 (2.16) : 

.075 (1.91) 

.180 (4.57) 

.170 (4.32) . 
.061 (1.55). 
-051 (1.30) . 


-203 (5.16) 

.193 (4.90) 
.132 (3.35) 
-122 (3.10) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.). 0... eect ee eee . 10V 
Storage Temperature Range ........... ccc ccc cece eee ee eees -40°C to +85°C 
Operating Temperature Range .............00 cee eee eee e ees -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ON shvcisc Md een guna ceadansaoseaticth etic a camp telbune 240°C") 
Input Diode Power Dissipation. .......... 0... cc eee eee ee eee 100mw) 
Output Photologic™ Power Dissipation .............. 0: ee eee eee eens 200mw®) 
Total Device Power Dissipation .......... 0.0... e eee eee eee ee ee eens 300mw' 
Voltage at Output Lead (Open Collector Output)............ 0.0... ee eee eee 35V 
Diode: Forward D:C: Guirent... es cnisi co avin eee Puneet aha ecw mews oak ba 40mA 
Diode Reverse’D:C, Voltage 65d se 2 hee wei eed Dei ean a ee we Biden 3V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.22mW/°C above 25°C. 

(3) Derate linearly 4.44mW/°C above 25°C. 

(4) Derate linearly 6.66mW/°C above 25°C. 

(5) The OPB760N thru OPB763N series are terminated with .020" square leads designed for 
printed circuit board mounting. _ 

(6) Normal application would be with light source blocked, simulated by Ir = OMA. 

(7) Tested at d = 0.080" from a 90% diffuse white test surface. 

(8) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 

(9) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 

(10) All parameters tested using pulse technique. 


~ Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB760N, OPB761N, OPB762N, OPB763N 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS| TEST CONDITIONS 2.2 

pts 

Input Diode r i a 
am 


Output Photologic™ Sensor 


Voo__| Operating D.C. Supply Voltage | 4.75 | | 5.25 [V 


ICCL Low Level Supply Current: 
Buffered Totem-Pole Output Voc = 5.25V, Ir = OmA®”) 
Buffered Open-Collector Output Output Open 


Inverted Totem-Pole Output Voc = 5.25V, Ir = 25mA"”) 
Inverted Open-Collector Output Output Open 


ICCH High Level Supply Current: 
Buffered Totem-Pole Output 
Buffered Open-Coilector Output 


mA | Vcc = 5.25V, Ir = 25mA”) 
Output Open 


mA Vcc = 5.25V, IF = oma ®)(?) 
Output Open 


=k 
=) 


— 
Oo 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


IOH High Level Output Voltage: 


Buffered Open-Collector Output 100 pA Vcc = 4.75V, Vou = 30V 


lp = 25mA, Ta = 25°C 


Voc = 4.75V, Von = 30V, 
ir = OmA, Ta = 25°C 

A | Vcc =5.0V, Ta = 25°C®) 
Vcc = 5.0V8) 


100 


Inverted Open-Collector Output 


IF(+) LED Positive-Going Threshold Current 


= 


3 


_s 


lF(+)/IF(-) | Hysteresis 


— 
on 


los Short Circuit Output Current: 
Buffered Totem-Pole Output -15 -100 mA Voc = 5.25V, Ip = 25maA”) 
Output = GND 
Inverted Totem-Pole Output 100 |mA | Vcc =5.25V, Ir = 0mA"”) 
Output = GND 
VoL Low Level Output Voltage: 
Buffered Totem-Pole Output V Voc = 4.75V, lo. = 12.8mA 
Buffered Open-Collector Output te = OmA‘)(7) 
Inverted Totem-Pole Output V Voc = 4.75V, lot = 12.8mA 
Inverted Open-Collector Output Ip = 25mA (7) 
VoL Low Level Output Voltage: 
Buffered Totem-Pole Output V Voc = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output Ir = 30mA®) 
VOH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 V Vcc = 4.75, lon = -800LA 
lp = 25mA"”) 
Inverted Totem-Pole Output 2.4 V Vcc = 4.75, lon = -800A 
Ip = oma”) 
VOH High Level Output Voltage: 
Inverted Totem-Pole Output 2.4 V Voc = 4.75, lou = -800HA 
Inverted Open-Collector Output lr = 30mA®) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 


11-49 


_ Types OPB760, OPB770 Series 
PART NUMBER GUIDE 


OPB 7 X X X | 
Optek Assembly 
Mounting Configurations 
Photologic™ —_—__—____! T - Two Mounting Tabs 
Photo Integrated Circuit N - No Mounting Tabs 


Reflective Sensor Family 


6 - PC Board Mounting 


7 - Wire Leads with 
Connector 


Electrical Specification Variations 
O - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPB760T 
May 1993 


(SP OPTEK 


Photologic™ Reflective Object Sensors 
Types OPB760T, OPB761T, OPB762T, OPB763T 


Features 


e Choice of mounting configurations 
e Choice of output configurations 


Description 


The OPB760T series of reflective 
assemblies feature Photologic™ 

output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 


Mounting Options 


OPB760N series PC board mount, 
without mounting tabs 

OPB760T series PC board mount, with 
two mounting tabs 

OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 


Replaces 

OPB760T KLR300 
OPB761T KLR310 
OPB762T KLR320 
OPB763T KLR330 


Optek Technology, Inc. 


1215 W. Crosby Road 


.130 (3.30) 


.760 (19.30) 120 (3.03) 


.130 (3.30) .740 (18.80) 


.120 (3.05) 


-260 (6.60) 
.240 (6.10) 


-980 (24.90) 
.960 (24.38) 


.110 (2.79) 
NOM 


OPTICAL & 


.110 (2.79) 
.090 (2.29) 


} -430 (10.92) 


420 (10.67) 
(1) CATHODE 
(2) ANODE 
(3) GND 
(4) OUTPUT 
(5) Vee .020 (5.08) 
so TYP 


.145 (3.68) 


x 
| .135 (3.43) 


(1) (4)(5) 
{_(--) a a 2 o+ (ain) | 
5 gen (Dears Mh 


.135 (3.43) 
.125 (3.18) 


.160 (4.06) 
.150 (3.81) 


.185 (4.70) 
METHANOL AND ISOPROPANOL ALCOHOLS ARE 175 (4.45) 
RECOMMENDED AS CLEANING AGENTS. HOUSINGS , / 
ARE SOLUBLE IN CHLORINATED HYDROCARBONS 
AND KETONES. HIGHLY ACTIVATED WATER 
SOLUBLE FLUXES MAY ATTACK HOUSINGS IN 
SOME SITUATIONS. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
™ DIMENSION CONTROLLED AT HOUSING SURFACE ONLY. 


x 
.075 (1.91) 
.180 (4.57) 
.170 (4.32) 
.061 (1.55) 
.051 (1.30) 


.203 (5.16) F 

.193 (4,90) 
.132 (3.35) s 
.122 (3.10) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.)... 0... eee ee eens 10V 
Storage Temperature Range ............ 000 c cece cence teens -40°C to +85°C 
Operating Temperature Range ........... 0... c eee e eens -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ON sick nistacdicralaed Ldcadtaniad Lei hk waren Pe eas 240°C") 
Input Diode Power Dissipation. .......... 0... e eee eee eens 100mw® 
Output Photologic™ Power Dissipation ........... 0... eee eee eee 200mw) 
Total Device Power Dissipation ............ 00... cece eee eee eee eee 300mW 
Voltage at Output Lead (Open Collector Output). .......... 0.0.0... cee eee eee 35V 
Diode Forward D.C. Currentins 4 .i:24ta cen aeeev eh ee eee ae wea es ee alee 40mA 
Diode: Reverse D:C, Voltage 3...ci055 sedate hie be iw ed odewee onc ues 3V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.22mW/C above 25°C. 

(3) Derate linearly 4.44mW/C above 25°C. 

(4) Derate linearly 6.66mW/°C above 25°C. 

(5) The OPB760T thru OPB763T series are terminated with .020" square leads designed for 
printed circuit board mounting. 

(6) Normal application would be with light source blocked, simulated by Ir = OmA. 

(7) Tested at d = 0.080" from a 90% diffuse white test surface. 

(8) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 

(9) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 

(10) All parameters tested using pulse technique. 
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Types OPB760T, OPB761T, OPB762T, OPB763T 
Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) | 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS| TEST CONDITIONS 


| Input Diode 


[Forward Votage—SSS*d Sd Sd VS AOA, TAZ BO 
[Reverse Current SS S*Y «id A00 eA Vin = 200, Ta = 25°C 


Output Photologic™ Sensor | 


Veo [Operating D.C. Supply Volage _——~=«d AS] «dS 


Ioct Low Level Supply Current: 
Buffered Totem-Pole Output Voc = 5.25V, IF = oma ®)(?) 
Buffered Open-Collector Output Output Open 


Inverted Totem-Pole Output Voc = 5.25V, Ir = 25mA”) 
Inverted Open-Collector Output Output Open 


ICCH High Level Supply Current: 
Buffered Totem-Pole Output 10 mA Voc = 5.25V, Ir = 25mA) 
Buffered Open-Collector Output Output Open 
Inverted Totem-Pole Output 10 mA Voc = 5.25V, Ir = oma) 
Inverted Open-Collector Output Output Open 
100 pA Vcc = 4.75V, Von = 30V 
lz = 25mA, Ta = 25°C 
100 A Voc = 4.75V, Von = 30V, 
lz = OMA, Ta = 25°C 


lOH High Level Output Voltage: _ 
Buffered Open-Collector Output 


Inverted Open-Collector Output _ 


IF(+) LED Positive-Going Threshold Current 


IF(+)/IF(-) | Hysteresis 


los Short Circuit Output Current: 
Buffered Totem-Pole Output -100 |mA_ | Vcc =5.25V, Ir = 25mA"”) 
Output = GND 
VoL Low Level Output Voltage: 


Buffered Totem-Pole Output 
Buffered Open-Collector Output 


V Vec = 4.75V, lot = 12.8mA 
Ip = omA©)”) 
V Voc = 4.75V, lot = 12.8mA 
IF = 25maA (6X7) 
Voi Low Level Output Voltage: 


Buffered Totem-Pole Output Vec = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output Ie = 30mA) 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


VoH High Level Output Voltage: 
Buffered Totem-Pole Output ; Voc = 4.75, lon = -800LUA 


Ip = 25ma"”) 
Inverted Totem-Pole Output : Vec = 4.75, lon = -800UA 
le = OmA (7) 


VoH High Level Output Voltage: 
Inverted Totem-Pole Output : Vcc = 4.75, lon = -800UA 


Inverted Open-Collector Output le = 30mA”) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
11-52 


Types OPB760, OPB770 Series 
PART NUMBER GUIDE 


OPB 7 X X X 
Optek Assembly 
Mounting Configurations 
Photologic™ a T - Two Mounting Tabs 
Photo Integrated Circuit N - No Mounting Tabs 


Reflective Sensor Family 


6 - PC Board Mounting 


7 - Wire Leads with 
Connector 


Electrical Specification Variations 
0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 ‘Fax (214) 323-2396 
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Product Bulletin OPB770N 


May 1993 


(SP) OPTEK 


Photologic™ Reflective Ot 
Types OPB770N, OPB771N, OPB772N, OPB773N 


Features 


e Choice of mounting configurations 
e Choice of output configurations 


Description 


The OPB770N series of reflective 
assemblies feature Photologic™ output. 
This electrical output can be specified as 
either TTL Totem Pole or TTL Open 
Collector. Either may be supplied with 
inverter or buffer output polarity. All have 
the added stability of a built-in hysteresis 
amplifier. 


Mounting Options 


OPB760N series PC board mount, 
without mounting tabs 

OPB760T series PC board mount, with 
two mounting tabs 

OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 


Replaces 

OPB770N KLR305W 
OPB771N KLR315W 
OPB772N KLR325W 
OPB773N KLR335W 
Optek Technology, Inc. 


1215 W. Crosby Road ~ Carrollton, Texas 75006 (214) 323-2200 


Object Sensors 


.260 (6.60) 
.240 (6.10) 


REFLECTIVE 
SURF ACE 
_ OPTICAL @- «410 (2.79) 
ag tS Oy NOM 


110 (2.79) 


.080 (2.29) | 


.210 (5.33) 
.190 (4.83) 


| .430 (10.92) 


.420 (10.67) 


26 AWG PVC 


12.040.5 
Vig (WHITE) 

OUTPUT (BLUE) 

GND (GREEN) 

ANODE (RED) 

CATHODE (BLACK) 


PIN #1 
AMP IDC CONNECTOR 
#640442-5 


METHANOL AND ISOPROPANOL ALCOHOLS ARE 
RECOMMENDED AS CLEANING AGENTS. HOUSINGS 

ARE SOLUBLE IN CHLORINATED HYDROCARBONS 

AND KETONES. HIGHLY ACTIVATED WATER 

SOLUBLE FLUXES MAY ATTACK HOUSINGS IN 
SOME SITUATIONS. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


$40 (13.72) 
-530 (13.46) ia 


.210 (5.33) 
.190 (4.83) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.).. 0... ccc cece een eens 10V 
Storage Temperature Range ............ 0.0 cece cee ee ences -40°C to +85°C 
Operating Temperature Range ............000cceeceeeeeeeees -40°C to +70°C 
Input Diode Power Dissipation... .......... 0... cece eee eee ete 100mw”) 
Output Photologic™ Power Dissipation .......... 0... cee cece eee ees 200mw®) 
Total Device Power Dissipation ........... 0... cc eee eee eee eee eee 300mw! 
Voltage at Output Lead (Open Collector Output)............ 0... cece ee eee 35V 
Diode Forward D.C; Current.cais cies vectctnna dvs yds ow bee iain owen 40mA 
Diode Reverse D.C. Voltage ...... 0... ccc ee cee eee eee teen eens 3V 
Notes: 


(1) Derate linearly 2.22mW/C above 25°C. 

(2) Derate linearly 4.44mW/°C above 25°C. 

(3) Derate linearly 6.66mW/°C above 25°C. 

(4) The OPB770N thru OPB773N series are terminated with 12 inches of 7 strand 26AWG, 
UL1429 insulated wire on each terminal. A standard AMP No. 640442-5 connector has 
been attached to the lead wires to ease connection to wire harnesses. 

(5) Normal application would be with light source blocked, simulated by IF = OmA. 

(6) Tested at d = 0.080" from a 90% diffuse white test surface. 

(7) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 

(8) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 

(9) All parameters tested using pulse technique. 


Fax (214) 323-2396 
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Types OPB770N, OPB771N, OPB772N, OPB773N 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS| TEST CONDITIONS 2 o 
OwO 
Input Diode wee 2 
lu 

am 


Output Photologic™ Sensor 


Vcc | Operating D.C. Supply Voltage | 4.75 | [525 |v | 


ICCL Low Level Supply Current: 
10 mA | Vcc =5.25V, Ir = oma) 
Output Open 


Buffered Totem-Pole Output 
Buffered Open-Collector Output 

Vcc = 5.25V, Ir = 25mA®) 
Output Open 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


ii 


ICCH High Level Supply Current: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


Vcc = 5.25V, Ip = 25mA 
Output Open 


Vcc = 5.25V, Ir = omA%") 
Output Open 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


IOH High Level Output Voltage: 
Buffered Open-Collector Output Vcc = 4.75V, Von = 30V 


lz = 25mA, Ta = 25°C 


Voc = 4.75V, Vou = 30V, 
Ir = OMA, Ta = 25°C 


Vec = 5.0V, Ta = 25°C) 
J 


Inverted Open-Collector Output 


lF(+) LED Positive-Going Threshold Current 


IF(+)/lF(-) | Hysteresis 


i 
> 


Voc= 5.0") 


-100 | mA Vcc = 5.25V, Ip = 25mA®) 
Output = GND 

-100 |mA | Voc =5.25V, Ir = OmaA® 
Output = GND 


Voc = 4.75V, lot = 12.8mA 
Ip = OmA®)) 


_ 
oO 


los Short Circuit Output Current: 
Buffered Totem-Pole Output 


Inverted Totem-Pole Output 


VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


So 


Voc = 4.75V, lot = 12.8mA 
Ip = 25mA 56) 


VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 


Buffered Open-Collector Output 


Vcc = 4.75V, lot = 12.8mMA 
Ir = 30mA®) 


VOH High Level Output Voltage: 
Buffered Totem-Pole Output Vcc = 4.75, lou = -800HA 


IF = 25mA®) 


Vcc = 4.75, loo = -800NA 
Ir = OmA%)E 


NO ar ar 
- ol oO 


Inverted Totem-Pole Output 


< 


VOH High Level Output Voltage: 
Inverted Totem-Pole Output 
Inverted Open-Collector Output 


< 


—) | 
ZS > ES 


Vcc = 4.75, lon = -800HA 
Ir = 30mA®) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB760, OPB770 Series 
PART NUMBER GUIDE 


OPB 7 X X X 
Optek Assembly 
Mounting Configurations 
Photologic™ nl T - Two Mounting Tabs 
Photo Integrated Circuit N - No Mounting Tabs 


Reflective Sensor Family 


6 - PC Board Mounting 


7 - Wire Leads with 
Connector 


Electrical Specification Variations 
0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPB770T 
May 1993 


(),OPTEK 


Photologic™ Reflective Object Sensors 
Types OPB770T, OPB771T, OPB772T, OPB773T 


Features 


@ Choice of mounting configurations 
e Choice of output configurations 


Description 


The OPB770T series of reflective 
assemblies feature Photologic™ 

output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 


Mounting Options 


OPB76O0N series PC board mount, 
without mounting tabs 

OPB760T series PC board mount, with 
two mounting tabs 

OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 


Replaces 

OPB770T KLRSOOW 
OPB771T KLR310W 
OPB772T KLRS20W 
OPB773T KLR330W 


Optek Technology, Inc. 


1215 W. Crosby Road 


.130 (3.30) 
.760 (19.30) .120 (3.03) 

.130 (3.30) .740 (18.80) 
.120 (3.05) oa a 
.260 (6.60) 
.240 (6.10) 


.980 (24.90) 
.960 (24.38) 


.110 (2.79) 
OPTICAL € NOM 
.110 (2.79) 
.090 (2.29) | .430 (10.92) 
.420 (10.67) 
| ,210 (5.33) 
.190 (4.63) 


Voc (WHITE) 
OUTPUT (BLUE) 
GND (GREEN) 
ANODE (RED) 
CATHODE (BLACK) 


26 AWG PVC 
12.020.5 


| PIN #1 
aa AMP IDC CONNECTOR 


METHANOL AND ISOPROPANOL ALCOHOLS ARE es 


RECOMMENDED AS CLEANING AGENTS. HOUSINGS 
ARE SOLUBLE IN CHLORINATED HYDROCARBONS 
AND KETONES. HIGHLY ACTIVATED WATER 
SOLUBLE FLUXES MAY ATTACK HOUSINGS IN 
SOME SITUATIONS. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.540 (13.72) 
.530 (13.46) 


.210 (5.33) 
.190 (4.83) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.).. 0... ee eee eee 10V 
Storage Temperature Range ........... 00. ccc eee ee eens -40°C to +85°C 
Operating Temperature Range ........... 0c cece cece eee eee -40°C to +70°C 
Input Diode Power Dissipation... ......... 0.0... cece eee eee eee 100mw") 
Output Photologic™ Power Dissipation ................. 0c ee eee eee 200mw”) 
Total Device Power Dissipation ............ 0... c ce cece eee eee 300mw‘ 

Voltage at Output Lead (Open Collector Output).............. 0. eee eee 35V 
Diode Forward: D.C, Curent.«s i2s2cs032te0veeSotsacewha wees tweew ern 40mA 
Diode Reverse D:C. Voltage: 64 eons onthe hear Reads See Deere ees 3V 


Notes: 

(1) Derate linearly 2.22mW/°C above 25°C. 

(2) Derate linearly 4.44mW/°C above 25°C. 

(3) Derate linearly 6.66mW/°C above 25°C. 

(4) The OPB770T thru OPB77S3T series are terminated with 12 inches of 7 strand 26AWG, 
UL1429 insulated wire on each terminal. A standard AMP No. 640442-5 connector has been 
attached to the lead wires to ease connection to wire harnesses. 

(5) Normal application would be with light source blocked, simulated by |r = OMA. 

(6) Tested at d = 0.080" from a 90% diffuse white test surface. 

(7) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 

(8) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 

(9) All parameters tested using pulse technique. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB770T, OPB771T, OPB772T, OPB773T 
Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS| TEST CONDITIONS 


Output Photologic™ Sensor 


Veo [Operating D.C. Supply Volage __—=«z;=ave | —«d ae 


ICCL Low Level Supply Current: 
Buffered Totem-Pole Output mA Vcc = 5.25V, Ir = oma). 
Buffered Open-Collector Output Output Open 

10 mA | Voc = 5.25V, Ir = 25mA®) 
Output Open | 

ICCH High Level Supply Current: 
Buffered Totem-Pole Output Voc = 5.25V, Ip = 25mA© 
Buffered Open-Collector Output Output Open 


Voc = 5.25V, Ir = oma) 
Output Open 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


IOH High Level Output Voltage: 
Buffered Open-Collector Output Vcc = 4.75V, Von = 30V 
lp = 25mA, Ta = 25°C 
=. Voc = 4.75V, Von = 30V, 


lp = OMA, Ta = 25°C 


Voc = 5.0V, Ta = 25°C") 


Inverted Open-Collector Output 


IF(+) LED Positive-Going Threshold Current 


Ir-(+)/lF(-) | Hysteresis 


los Short Circuit Output Current: 


Buffered Totem-Pole Output mA Vcc = 5.25V, Ir = 25maA®) 


-15 
Output = GND 
VoL Low Level Output Voltage: Zs 


Inverted Totem-Pole Output 


mA | Vcc = 5.25V, Ir = oma 
Output = GND 
Buffered Totem-Pole Output V Voc = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output le = omASX6) 
Inverted Totem-Pole Output V Voc = 4.75V, lot = 12.8mA 
~ Inverted Open-Collector Output Ip = 25mA%)6) 
VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 V Voc = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output Ir = 30mA®) 7 
VOH High Level Output Voltage: 
Buffered Totem-Pole Output V Vcc = 4.75, lon = -B00HA 
Ip = 25mA®) 
Inverted Totem-Pole Output 2.4 V Voc = 4.75, lon = -800LA 
lp = omA ©) 
High Level Output Voltage: 
V Vcc = 4.75, lon = -800LA 
| ir = 30mA®) 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 
Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB760, OPB770 Series 
PART NUMBER GUIDE 
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OPB 7 X X X 
Optek Assembly 
Mounting Configurations 
Photologic™ —______! T - Two Mounting Tabs 
Photo Integrated Circuit N - No Mounting Tabs 


Reflective Sensor Family 


6 - PC Board Mounting 9 ——— 


7 - Wire Leads with 
Connector 


Electrical Specification Variations 
O - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas. 75006 (214) 323-2200 Fax (214) 323-2396 
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oS) OPTEK TECHNOLOGY, INC. 


SLOTTED OPTICAL 
SWITCHES 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
12-1 


OPTEK 
Slotted Optical Switches P. 


Slotted optical switches, also known as transmissive assemblies or gap switches, are motion 
or position sensors. They operate on the principle that an object opaque to infrared light 
transmission will block light in the path between an infrared emitting diode (IRED) and a 
photosensor. 


Slotted optical switches provide non-contact sensing of linear or rotary motion as in optical 
encoders. They find a variety of uses in industrial controls, computer peripherals and other 
instrumentation. They can signal: 


* conveyor feed rates 
+ door positions on disk drives _ | 
. ‘end-of-cartiage return on data processing printers 
° seating of tape cartridges 
and they have many more applications. 


An Optek slotted switch consists of an IRED and a silicon photosensor, each mounted on 
opposite sides of a slot in a molded plastic housing. When the gap is open or when material 
transparent to IR transmission passes through the slot, light reaches the photosensor 
allowing it to conduct current and the switch is "on." When an object opaque to IR 
transmission passes through the slot, the IR transmission is blocked, the photosensor 

does not conduct, and the switch is "off." 


The speed.of the. switch is often an important application consideration. The overall switching 
‘time depends on the device chosen to serve as the photosensor. For example, a photodar- 
lington switches in milliseconds; a phototransistor, in microseconds; and an Optek 
Photologic™ device (which is a photo-integrated circuit) in the low nanosecond range. In 
many designs, the mechanical turn-off and turn-on times for the equipment being controlled 
are much longer than the switching times of the photosensor. 


Position Sensors — These sensors are electromechanical devices that detect the position or rate of change of 
position of a mechanism and translate the monitored information into useful output. A good 
example is the tachometer, which is a rotary encoder sensing slots in a wheel. The switch 
produces a pulse for every slot on the wheel. The number of pulses versus time provides a 
readout of the motor speed. 


Standard switches can easily read 0.010 inch widths in etched metal or molded plastic disks. 
Typically, the slots are rectangular in shape. Maximum resolution is achieved by the nar- 
rowest of detectable apertures. Designs calling for narrower apertures than 0.010 inches are 
possible but may require custom designed and higher priced switches. 


Application Bulletin 206, printed in this data book, discusses linear and rotary encoders in 
depth. Application Bulletins 203 and 209 discuss specific Optek interruptive assemblies for 
encoding and other functions. 


Housing Housings for slotted optical switches do two things: they hold the IRED and photosensor in 
Material and permanent fixed positions, and they contain mounting holes or other means of attachment to 
aterial and the equipment. The materials most commonly used for Optek slotted optical switch housings 
Other are polycarbonate and polysulfone, although other plastics may be used for specific 
Considerations applications. Injection molding techniques are used to form the plastic housing. 


For applications that require special materials for the housings, Optek can custom designa 
housing part to match exact specifications. 


Optek Technology, Inc. 1215 W. Crosby Road — Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Options for Selecting A Slotted Optical Switch Typical Applications 


Design considerations of speed, resolution, length of optical path, environment, perfor- Printers 
mance and cost impinge upon the proper selection of interruptive assemblies. Optek 
offers the engineer a wide selection of assemblies to meet exact design requirements. Electric watt-hour meters 


Optek offers slotted optical switches with the following options: Copying machines 


” 
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Coin changers 


1. Phototransistor, photodarlington or Photologic™ output. Disk drives 


a. Phototransistor output in various output ranges. Medical equipment 


b. Photologic™ output in four different output variations. Paper sorting equipment 


Typewriters 
2. Gallium arsenide or gallium aluminum arsenide IREDs. Amusement games 
Liquid level sensing 
3. Dual channel devices in side-by-side or over/under configuration for equiment 


speed, direction of movement and relative position sensing. Touch panel applications 
4. Various slot widths and depths. 
5. Different sensor and emitter lead spacings. 
6. Different aperture widths in front of sensor and emitter. 
7. Different mounting configurations and housing styles. 
8. Housing materials: opaque or transmissive . 
9. Lead wires and connectors: standard leads of 24" (minimum length). 


Custom Design of Interruptive Assemblies 


In cases where unique specifications call for a custom design, Optek can work closely with 
the customer to produce the optimum interruptive slotted optical switch. Such designs can 
vary from slight adjustments to standard parts to completely new mechanical configurations. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin CNY36 
January 1995 


Slotted Optical Switch 
Type CNY36 


Features 


Non-contact switching 

Printed circuit board mounting 
0.120" wide slot 

0.220" lead spacing 


Description 


The CNY36 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.120" (3.05mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 


Optek Technology, Inc. 


1215 W. Crosby Road 


(SP) OPTEK 
design. See OPB860 
K : c 
cae 
A E 


BOTTOM VIEW 


: .500 (12.70) F 
MAX 

.200 (5.08) 
.260 (6.60) | | 
.240 (6.10) 


.180 (4.57) 
.125 -125 (3.18) 18) 
7115 (2.92) 1 r 


.310 (7.87) 
.290 (7.37) 


® CATHODE LEAD. OTHER LEADS ARE 
.06 (1.52) NOM. LONGER. 


=® THIS DIMENSION IS CONTROLLED AT 
HOUSING BASE ONLY. 


.130 (3.30) 
.120 (3.05) 


OPTICAL ({ 


.400 (10.16) 


-280 (7.11) “366 ( 9.65) 


.270 (6.86) 


ane 3 


f IK .025 (0.64) 
wx 2230_(S.84) | | .015 (0.38) ae 
.210 (5.33) 


* .375 (9.53) MIN 


| - 100 (2.54) 
.090 (2.29) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ...............0000 eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
Anas Bes ee coscest head attend Gesaeeateets tae elds in Sonne ee gees 240°C") 
input Diode 

Continuous Forward Current ........... 0.2 cece ee cee etna 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ............... 00. c eee 3.0A 
FROVGISO VONRIG ais ste ifn ws eee Me Fda Kh ae eral cna ate patie 6s a eh ATE ae Ate 2.0V 
Power Dissipation..........0 0.000 cece eee eee eens Stcaune tapes Staces 100mw®) 
Output Phototransistor 

Collector-Emitter Voltage ........ 0... ccc ce eee eee eee enees 30V 
Emitter-Collector Voltage... .ccc cade eV eee eee eee ee Wee bate weak a 5.0V 
FOWGr DISSIDAUON 2 cower es oa rae Daa Mok een omeeeea ee ees 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 
Normalized Output Current 
vs Forward Current 


Normalized Output Current 
vs Ambient Temperature 


VcE=10V 
1F=20 mA 
i NORMALIZED TO 
1 TA=25°C 


20 


Tt san PT 
yee ae) < LUT 
fs 1 +20 
Z Z mm he 00 ee 
= aa ie = 80 aa dE Nd <TR 
= eae ~ 60 H+} + +} + 4726-4 
: ia 3 a0 ttt 
: , 

e me 2 a bales 
= N 
= ound) 
= : 
= S 


5 10 15 20 25 30 35 40 “40-20 7 40 60 80 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C 


Carrollton, Texas 75006 
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Type CNY36 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


VF__[Fowardvotage—SSS~*~*~S~*~S~STS~*“dz‘ SS «dis 
in__[Reverse Curent SCS *d 00] Va= 2.0 


Output Phototransistor 


ViBr)ceo | Collector-Emitter Breakdown Voltage 30 6 | dV Ic = 1.00mA 


ViBR)ECO ‘| Emitter-Collector Breakdown Voltage a ae l—E = 100A 
ceo _| Collector-Emitter Dark Current | [100 | nA ss Ve = 10.0V, Ir = 0, Ee =0 


Coupled 
VCE(SAT) Collector-Emitter Saturation Voltage Pa ie 
Collector Current [200 | = {pA 


Typical Performance Curves 


Forward Current vs Relative Output Current Relative Collector Dark Current 
Forward Voltage Input Diode vs Time vs Ambient Temperature 


QO 
LU 
E 
O 
=) 
(ep) 


OPTICAL 
SWITCHES 


Ic = 25nA, Ir = 20mMA 
Voce = 10.0V, IF = 20mMA 


IF - FORWARD CURRENT - mA 
= 
RELATIVE 
COLLECTOR DARK CURRENT 


RELATIVE OUTPUT CURRENT 


o =0.030 VOLTS BETWEEN | 
lF=1 mA and 50 mA {| | 


an a a a 


0.2 0.4 1.4 -50 -25 O 25 50 75 100 
VE - amin ionrage “ sae 1~ TIME - HOURS TA - AMBIENT TEMPERATURE - °C 
Reduction in Output Current Due to Rise and Fall Time vs 
LED Heating vs Forward Current vs Load Resistance 


i) eRe EIR 
an IF =20 mA (50% Duty Cycle) 
100 Vcc =5V 

RISE TIME —— 

FALL TIME --- 


| 
IC(QN) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in {C(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


1 
5 10 15 20 25 30 35 40 100 1K 5K = 10K 
IF — FORWARD CURRENT - mA Ri - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(SP), OPTEK 
Product Bulletin OPB120A . 


May 1993 


Photologic™ Slotted Optical Switches 
Types OPB120A, OPB121A, OPB122A, OPB123A 


.360 (9.14 
2155 (3.94) -300 (7.62) a 
080 (2.03) .145 (3.68) : : 
.070 (1.78) —| 0 0 (2.03) 


2p .395 (10.03) 


.375 ( 9.53) 
.OB5 (2.16) 


.075 (1.91) 


520 (13.21) | 285 (7.24) 
a | eed 
.500 (12.70) .285 (6.73) 


.610 (15.49) ; ia an 
990° (14,99) 


.020 (0.51) 
S 


.110 (2.79) 
.080 (2.29) 


0 TYP 
.130 (3.30) 
“110 (2.79) .125 (3.18) WIDE X -110 (2.79) OPTICAL & 
.144 (3.66) LONG "030 (2.29) 


.250 (6.35) 


.230 (5.85) PIN 1 CATHODE 
PIN 2 ANODE 
PIN3 Voc 
PIN 4 GND * DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 
PIN 5 OUTPUT DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


e Choice of output configuration | Supply Voltage, Vcc (not to exceed 3 S€C.)... 2... 6. ee ee ee eee +10.0V 
e Printed circuit board mounting Storage Temperature Range ........... 0... e eee eee eee eee -40°C to +85°C 
e 0.080" wide slot Operating Temperature Range .......... 0... cee eee eee eee es -40°C to +70°C 
e 0.275" lead spacing | rae Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with gael 2, 
‘ pe ia mouse Input Diode Power Dissipation... ........... 00. cee ee eee ee ees 100mw®) 
P Output Photologic™ Power Dissipation ................0 02 e eee eee 200mw™) 
eae Total Device Power Dissipation ........... 6.0. cece cence eee eee 300mw®) 
Description Voltage at Output Lead (Open Collector Output)........... 0.0.00 eee eee 35V 
The OPB120A through OPB123A each Forwatd ©:.G: Current): ci3oc-ocha bd has Maw eR aw eee ee eee ees 40mA 
consist of an infrared emitting diode and Reverse D.C. Voltage BGR Seed vaso dey ws Bae ei en ies See an SB Oe reneged BS UE Bee Boe, whe 2.0V 
a Photologic™ sensor (a monolithic Notes: ; 
integrated circuit which incorporates a (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 


(2) Derate Linearly 2.22mW/C above 25°C. 


linear amplifier and a Schmitt Trigger) (3) Normal application would be with light source blocked, simulated by Ir = 0. 


mounted on opposite sides of a .080" (4) Derate Linearly 4.44mW/C above 25°C. 

wide gap opaque housing, with molded (5) Derate Linearly 6.66mW/°C above 25°C. 

.040" wide apertures located over both (6) Applies to Totem Pole configurations only. 

emitter and Photologic™ sensor. (7) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road ' Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB120A, OPB121A, OPB122A, OPB123A 


Electrical Characteristics (TA = -40°C to +70°C unless otherwise noted) - 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS; TEST CONDITIONS 
Input Diode | 


[Forward Vonage] (| 1 [Vir 20a, Tam 28°C 


[Reverse Curent 00k Pi 2 Ta 228% 


Output Photologic™ Sensor 


Vcc _ | Operating D.C. Supply Voltage _ 475 | | 525 |V 


ICcL Low Level Supply Current: . 
Buffered Totem-Pole Output mA Vcc = 5.25V, Ir = Oma) 
Buffered Open-Collector Output - 4 | 
Inverted Totem-Pole Output 15 mA Voc = 5.25V, I- = 20mA 
Inverted Open-Collector Output — | 

ICCH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Voc = 5.25V, Ir = 20mA 
Buffered Open-Collector Output 
Inverted Totem-Pole Output Voc = 5.25V, Ir = oma”) 
Inverted Open-Collector Output 

VoL Low Level Output Voltage: 


Buffered Totem-Pole Output 0.4 Voc = 4.75V, lot = 12. gmA 
Buffered Open-Collector Output lr = omA®) 


a) 
ea) 
_ 
es 
O 
es 
Y) 


ain 
<tr 
VO 
FE 

= 
OF 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


Voc = 4.75V, lot = 12.8mA 
le = 20mMA 


VoH High Level Output Voitage: 
Buffered Totem-Pole Output Vcc = 4.75, lon = -800HA 


l-F = 20mA 


Voc = 4.75, lon = -800HA 


Inverted Totem-Pole Output 
IF = oma® 


IOH High Level Output Voltage: 
Buffered Open-Collector Output 


Inverted Open-Collector Output a 


Voc = 4.75V, Von = 30V 
Ir = 20mA, Ta = 25°C 


Voc = 4.75V, Von = 30V, 
l- = OmA, Ta = 25°C 


lF(+) LED Positive-Going Threshold Current 
IF(+)/lF(-) | Hysteresis 


ism 


los Short Circuit Output Current: 
Buffered Totem-Pole Output Vcc = 5.25V, Ir = 20mA 
Output = GND : 
Inverted Totem-Pole Output Voc = 5.25V, Ir = OmA® 
Output = GND 


t,t Output Rise Time, Output Fall Time 70 Vcc = 5.0V, Ta = 25°C 
lr =O or 20mA 


tpLH, tPpHL | Propagation Delay Low-High & High-Low Ri = 8TTL Loads (Totem Pole) 
Rt = 3602 (Open Collector) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 © (214)323-2200 Fax (214)323-2396 
12-7 


Types OPB120A, OPB121A, OPB122A, OPB123A 


Part Number Guide — 


Output | Aperture 
| Emitter - Sensor 
OPB120A Buffer Totem-pole 0.040" 0.040" 
OPB121A Buffer Open-Collector 0.040" 0.040" 
OPB122A Inverter Totem-Pole | 0.040" 0.040" 
OPB123A Inverter Open-Collector 0.040" 0.040" 
OPB120B Buffer Totem-pole 0.040" 0.010" 
OPB121B Buffer Open-Collector 0.040" 0.010" 
OPB122B Inverter Totem-Pole 0.040" 0.010" 
— OPB123B Inverter Open-Collector 0.040" 0.010" 

Schematics | 

OPB120 OPB121 OPB122 : 

(Totem-Pole Output (Open-Collector Output) (Totem-Pole Output) 

Buffer | Buffer Inverter 

A | he A 

ce ce ia 

K K K 

OPB123 

(Open-Collector Output) 

inverter | 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 | Fax (214)323-2396 
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Types OPB120A, OPB121A, OPB122A, OPB123A 


Typical Performance Curves 


OPB120, OPB122 
Output Voltage 
vs Ambient Temperature 
E 
. re 
8 ‘3 
< Sail ad 
3 if 
E* r 
3 Voc = 4.75 V ; 2 
: Output re Low, 12.8 mA; sd 
= High, - :§ 
at Light ed te Von: 2 mWiem2 a, 
" 8 
0 
~§§ -35 ~-15 5 2% 45 65 86 105 126 
Ty - AMBIENT TEMPERATURE - °C 
OPB121, OPB123 


Output Current (High) 
vs Ambient Temperature 


Igy - OUTPUT CURRENT - pA 


ty, ty - SWITCHING TIME - ns 


Vec = 4.75 V 

Von = 30 V 

Output Unioaded 

Light Source 2 mWicm2 GeAs (935 nm) 


o1 
-§5 -35 -1§ 5 25 45 65 85 105 125 
a ~ AMBIENT TEMPERATURE - °C 


OPB120, OPB121 


Normalized Supply Current 
vs Ambient Temperature 


nek Unloaded 

Light Source for Ipcy: 2 mWicm? 
GeAs, )= 935 nm 

Normalized to Ta = 25°C 


Icet ‘ecw - NORMALIZED SUPPLY CURRENT 


0 
-§5 -35 -18 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Switching Test Curve for Buffers 


ee Vou 
QUTPUT : 10% wet 


Vo . \, 90% 


LEO: f= 10 kHz, 0.C.= 50% 


Optek Technology, Inc. 1215 W. Crosby Road 


lect ‘cH - NORMALIZED SUPPLY CURRENT 


Short Circuit Output Current 
vs Ambient Temperature 


Vec = 5.25 V | 
Output Voltage = 0 V 


Light Source 2 mWicm2 GaAs (935 nm} 


a] 


20 
-55 -35 -15 5 2 45 65 85 106 125 


Ta - AMBIENT TEMPERATURE - °C 


Rise Time and Fall Time 
vs Ambient Temperature 


Veco =5V 
Output Load: 360 ohm pullup resistor 
Light Source: 2 mWicm? GaAs (935 nm) 


85 -35 -15 5 25 45 65 85 105 125 
Ty — AMBIENT TEMPERATURE - °C 


OPB122, OPB123 


Normalized Supply Current 
vs Ambient Temperature 


Output Unioaded 

Light Source for Igy: 2 mWicm? 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


0 
-55 -35 -15 5 25 45 65 85 105 125 


pu - PROPAGATION TIME - ys 


FREQUENCY CUTOFF - kHz 


i) 
~$5 -35 -15 5 


All Assemblies 


Propagation Time 
vs Ambient Temperature 


Voc =5 V 

Pulses Frequency: 10 kHz 
Pulse Amplitude: 20 mA 
Duty Cycle: 50% 


3% 4 66 B85 106 125 
Ty - AMBIENT TEMPERATURE - °C 


All Assemblies 


Data Rate 
vs Ambient Temperature 


lp =20 mA, Voc =5V 


Output Signat: Low, 0.4 V mex; 
High, 2.4 V min. 

Output Load: 12.8 mA low; 
-800 A High 


100 
-§§5 -35 -15 5 2 45 65 &8& 105 126 


iTuW- HrHy - TRIGGER CURRENT - mA 


Ty - AMBIENT TEMPERATURE - °C 


All Assemblies 


Trigger Current 
vs Ambient Temperature 


Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 


0 
-55 -35 -15 §& 2 45 65 85 105 125 


a) 
Ta - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE ~ °C 


Switching Test Curve for Inverters 


OUTPUT 
Vo 


tf 
LED: f= 10 kHz, 0.C. = 50% 


Carrollton, Texas 75006 
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Product Bulletin OPB610 > a OS | See a 


' May 1993 


Slotted Optical Switch 
Type OPB610 


Po 3 LED IDENTIFIER 
~*~ ee 
2 220 (5.58) 


. 200 a 08) 
.360 (9. bial Seer 
. ANODE 


. EMITTER 340 (8. | __ 
. COLLECTOR 
. CATHODE . 160 160 (4.06) 06) .105 (2.67) 
.140 140 (3.56) S6) .095 (2.41) 
BOTTOM VIEW 


OPTICAL AXIS .250 (6.35) 


.050 (1. a. .230 (5.85) 
NOM 


. 330 (8.38) 
.310 (7.88) 


. 100 ‘is $4) 


.280 (7.12) 
———= = $0 ee ee 
.105 105 (2.67) at .270 (6.86) 


(085 (2.41) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features — | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Non-contact switching Storage and Operating Temperature................ 00 eens -40°C to +100°C 
e Printed circuit board mounting Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 
e 0.275" Lead centers SOIGSNG ION) ox x at ezein-aa yewils ‘pee se are sete Nota eevee HR ek ate Rai 260°C") 
e 0.150" Gap Input Diode 
e Enhanced signal to noise ratio - Forward DC Current......... 0... ce cece cece cece eens seen teeeeeeenes 50mA 
| Peak Forward Current (1 1s pulse width, 300 pps) ............-. 0.000 c eee 3.0A 
Description . Reverse DC Voltage.......... 00. cee e eee e eect eee en tees aiayas Git: 3.0V 
The OPB610 slotted optical switch FOWOr DISSIPALION : 4p uceee sks See EN aTe ens ee ae owe aw uletes eee 100mW 
consists of an infrared emitting diode Output Phototransistor 
and an NPN silicon phototransistor with Coliector-Emitler Voltage... 240 inh 6 eae cae Lie ne Oe POR eae ees 30V 
an enhanced low current roll-off to Miller Reverse CUNONE 6 6465.55 ire aaa ena awed wie sae dew ee eh ere baa 10mA 
improve contrast ratio and immunity to Collector DC CuUnent) ic sic eockskey shane abet Re oekes tha eS Rase eee ews 30mA 
background irradiance. Power Dissipation. ........0 000. cece cece cece eee ee eee eeees ee 200mw®) 
Notes: . 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Typical Performance Curves Max. 20 grams force may be applied to leads when soldering. 


(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Derate linearly 2.0 mW/C above 25°C. 


Normalized Forward Voltage vs Forward Current vs Forward Voltage 
Ambient Temperature | Input Diode 
3s 
3 a 
x ® 
$ g 
g S 
: 
e 
8 re) 
N LL 
o u. 
E > 
o 
z 
Ta - Ambient Temperature - °C lp = Forward Current - mA 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200  — Fax (214) 323-2396 
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Types OPB610 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN | MAX | UNITS. TEST CONDITIONS 


Ve [Forwardvotage || 1.60) Vl 10m 
__tn__|Reverse Curent 


Output Phototransistor 


Collector-Emitter Breakdown Voltage ee ee Ic = 100 pA 
lECO Emitter Reverse Current a 100 Vec =0.4V 
Collector-Emitter Dark Current VcE=5V 


Coupled 


Saturation Voltage l- =5 mA, Ic = 100 LA 
On-State Collector Current 1.0 | oma | l—F=5 mA, VceE=5V 


Typical Performance Curves 


Q 
LJ 
- 
be 
O 
‘ced 
ep) 


=f) 
bps 
OO 
pe 

s 
OF 


Normalized Output Current vs Normalized Output Current vs Collector Dark Current vs 
Forward Current Ambient Temperature Ambient Temperature 


1000 


Voce = 5V 
le = 10MA 
Normalized to 


A=25C 


Normalized Ouput Current - % 
Normalized Output Current - % 
ICEO - Collector Current - nA 


IF - Forward Current - mA Ta - Ambient Temperature - °C Ta = Ambient Temperature - °C 
Normalized Ic(on) vs Distance Normalized Ic(on) vs Distance Switching Speed vs Load 
(X Axis Blocked) (Y Axis Blocked) 


% 
% 
tr, tf - Switching Speed - ys 


Normalized !C(ON) - 
Normalized IC(ON) - 


0 0.02 004 0.06 0.08 010 0.12 


Distance - inches Distance - inches Ri - Load Resistance - Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road ~— Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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_ (SP), OPTEK 
Product Bulletin OPB615 oe | 


May 1993 


-Photologic™ Slotted Optical Switch 
Types OPB615, OPB616, OPB617, OPB618 


LED IDENTIFIER 


.220 (5.58) 
. 200 ak 08) 
cin Sr ead BOTTOM VIEW 
ane: are . ANODE 
. 160 (4.06) 105 (2.67) . GROUND 
140 (3.56) 095 (2.41) - OUTPUT 
OPTICAL AXIS .250 (6.35) ae 
a .230 (5.85) 
330 (8.38) : 
310 (7.88) 
100 54) tt 
280 (7.21) 
I .270 (6.86) .080 (2.03) 
Netra (ey 1 ase8) 070 (1.78) 
105 (2.67) 145 (3.68) 
02 Ces) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Non-contact switching Storage Temperature Range ............. eee eee eee eee eee -40°C to +100°C 
e Printed circuit board mounting Operating Temperature Range ............. 0. cece eee eee eee -40°C to +100°C 
e@ 0.275" Lead centers Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
e 0.150" Gap UROA | greets ecetoscaer eran tinct aces cae dasa eet daonnmaurenac: 240°C") 
e Enhanced signal to noise ratio Input Diode 
e Four output options Forward DC Clinents4<2cexsheveds keen te eueetbne iQ ranle cis eSee eae a 50mA 
3 Peak Forward Current (11s pulse width, 300 pps)..................0ee eee 3.0A 
Description Heverse: DC VONAGe 6s 6s cco la onkase FeO Re RSE ORIG A See Renee 3.0¥ 
The OPB615 series slotted optical Power Dissipation. ea ae nee a a 100mW 
switches consist of an infrared emitting Output Photologic 
diode and a monolithic integrated circuit Supply VONAGE) VCC tind osc ek cee Shee OE ROR wee Ra Reed owenea as 18V 
which incorporates a photodiode, a Duration of Output Short To Voc .. 1... ene eens 1.00sec 
linear amplifier and a Schmitt trigger on Voltage at QUIDUL sins daste-ne awe ated ead Soke en ee weve ee Sew 30V 
a single silicon chip. Low Level Output Current (sinking) ............ 0... ee eee eee eens 16mA 
POWECr DISSIDALIOMIN cfs eo ote EE SRE Te Owe SRO AEE Ae eS Sees 240mw®) 
The sensors feature TTL/LSTTL Notes: 


compatible logic level output. Open (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
collector output versions can drive up to _—(2) Derate linearly 1.33 mW/°C above 25°C. 
10 TTL loads over a voltage range from (3) Derate linearly 2.50 mW/°C above 30°C. 


4.5V to 16V. : 
Schematics 
OPB615...Buffer/10K PU OPB616...Buffer/OC 
Optek Technology, Inc. | 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB615, OPB616, OPB617, OPB618 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5V to 16V unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX |UNITS TEST CONDITIONS 


Input Diode 


__Ve_| Forward Vottage te | Vv iestoma 
Reverse Current ee ee) 


ut 
Veo 45 | jtwof vy 


IF(+) LED Positive-Going Threshold Current 0.1 0.55 30; m | 
lF(+)/IF(-) |Hysteresis Ratio : 


ICCH High Level Supply Current: 
Buffer, 10K Pull-up OPB615 
Buffer, Open-Collector OPB616 
Inverter, Open-Collector OPB618 
Buffer, 10K Pull-up OPB615 
Buffer, Open-Collector OPB616 
Vo 


QO 
LU 
E 
ke 
O 
ol | 
ep) 


aff 
> a 
OO 
a 

= 
OF 


5.0 l— = 5 mA, No Load On Output 


12.0 lI-F=0 mA), No Load On Output 


lz = 0 mA, No Load On Output 


A |lr =5 mA, No Load On Output 
IF = 5 mA, lon = 100 pA 


le = 0 mA), Ion = 100 pA 


are 
ie) 
oO 
A 
o>) 
Oo 


High Level Output Voltage: 
Buffer, 10K Pull-up OpB615 | (Vcc-1.5 
Inverter, 10K Pull-up OPB617 Voc-1.5 


IOH High Level Output Current: 
Buffer, Open-Collector OPB616 
Inverter, Open-Collector OPB618 

Vo Low Level Output Voltage: 

Buffer, 10K Pull-up OPB615 

Buffer, Open-Collector | OPB616 

Inverter, 10K Pull-up OPB617 

Inverter, Open-Collector OPB618 


tr, te Output Rise Time, Output Fall Time 


~~ 
~— 


—k 

io) 
: oO 
~~ 


oO 


c 


A jlr=5mA, Von=30V 
uA lip =0mA“), Von =30V 


l-F =0 mA) fo. = 16 mA 


V l-F =5 mA, loL=16 mA 


H 
L 


oh, jah ee ee eee 
O01oO NM ih |M; hy 
=) oRomonn@) 


© 
— 


30 


Propagation Delay, Low-High 

Buffer, 10K Pull-up OPB615 
Buffer, Open-Collector OPB616 
Inverter, 10K Pull-up OPB617 
Inverter, Open-Collector OPB618 
Propagation Delay, High-Low 

Buffer, 10K Pull-up OPB615 
Buffer, Open-Collector OPB616 
Inverter, 10K Pull-up OPB617 
Inverter, Open-Collector OPB618 
Data Rate |Data Rate 


l—- =O or 5 mA, f = 10 KHz, 
D.C. = 50%, RL = 300 2 


( oo | on 
ron) Oo O jn on 


(oe) 
aie i 
” ” n 


lL 


(4) Normal application would be with light source blocked, simulated by IF = OmA. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB615, OPB616, OPB617, OPB618 = — (>) OPTEK 


Typical Performance Curves 


Normalized Forward Voltage vs Forward Voltage vs Forward Trigger Current vs Ambient 
Ambient Temperature Current Input Diode Temperature 


‘ : 
0) > ; 

o ' — 
x © © 
$ Ss 3 
P S rd 
w > o 
4 2 S 
ro) w = 
ue = 
B ir > 
P| ] L 
re u ae 
: ° $ 
$ ra 
= , = 

50 -2 0 25 50 75 100 125 9 10 20 30 40 50 
Ta - Ambient Temperature - °C IF - Forward Current - mA Ta - Ambient Temperature - °C 
OPB615, OPB617 Normalized OPB616, OPB618 High Level Output 
Normalized Supply Current vs High Level Output Voltage vs Current vs Ambient Temperature 
Ambient Temperature Ambient Temperature 


ss 
Py 


Vcc = 16V 
Vou = 30V 


—s 
« 


role 
. 


Vcc = 16V 


No Load on Output i-_/ 


50 -25 O 2 50 75 100 125 


JOH - High Level Output Current - pA 


ICCH, [CCL - Normalized Supply Current 


0.8 


VOH - Normalized High Level Output Voltage 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Low Level Output Voltage vs OPB615, OPB616 Propagation OPB617, OPB618 Propagation 
Ambient Temperature Delay vs Ambient Temperature Delay vs Ambient Temperature 


VOL - Low Level Output Voltage - V 
tPLH, tPHL - Propagation Delay - ps 
tPHL, tPLH - Propagation Delay - ps 


Voc = 4.5V 
lo. = 16mA 
) 
sc 60 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB615, OPB616, OPB617, OPB618 


Typical Performance Curves 


Rise Time and Fall Time vs Rise Time vs Output Load vs 
Ambient Temperature Ambient Temperature 
O 2 a 
Vec = 5V Frog 
hk —. 
” IF =QOor5mA O F _ 
c Aas 
' nO Nn 
@ 2 D.C. = 50% 
2 2 * - Equivalent Output Load 
[= = Including Pull-up, if Applicable 
= 
s 2 
d = Rao 
= = a 
= 3000* 
50 -25 0 25 50 75 100 125 50 -25 0 2 50 75 100 125 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Maximum Data Rate vs Ambient Typical Thermal! Derating Curve 


Temperature 


le =Oor5mA 
D.C. = 50% 
Ri = 300Q 


Maximum Data Rate - KHz 


Derate 2.50mW/°C 
Above 30°C 


PD - Maximum Power Dissipation - mW 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB620 
May 1993 


Slotted Optical Switch 
Type OPB620 


Features 


Non-contact switching 

Printed circuit board mounting 
0.320" Lead centers 

0.190" Gap 

Enhanced signal to noise ratio 


Description 


The OPB620 slotted optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor with 
an enhanced low current roll-off to” 
improve contrast ratio and immunity to 
background irradiance. 


Typical Performance Curves 


Normalized Forward Voltage vs 
Ambient Temperature 


Normalized Forward Voltage - % 


Ta - Ambient Temperature - °C 


Optek Technology, Inc. 


1215 W. Crosby Road 


. 220 ahs 58) 
. 200 — 08) 


. “ANODE 
. EMITTER 
. COLLECTOR 


. CATHODE 


LED IDENTIFIER 


. 400 400 (10.16) Le eee 
. 380 "380 (9.66) 66) 


.200 (5.08) 
.180 (4.58) 


.105 (2.67) 
.095 (2.41) 
BOTTOM VIEW 


OPTICAL AXIS 
.050 (1.27) 


NOM 


.295 (7.49) 


—_———— 75 (9.52 
.275 (7.00) ( ) 


.355 (9.02) 
.100 (2.54) 
MIN 


| .325 (8.26) 


.315 (8.00) 


020 ott 
SO TYP eh A287) 
095 (2.41) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Storage and Operating Temperature............. 000 c cece eee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 

SOIPGHING NON)... Ataeewartsetcte tata nna viesat ana todas ass he eee ees 260°C") 
input Diode 

Forward DC Currents vases Conse baw deeavwae es welt see Sea eee s 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ....................008- 3.0A 
Reverse DC VoONaO6: 6 hc. entender eect bunt cei poe daata vaya eee 3.0V 
Power DisSipaliOn:.s.40-c4.0a sees ea wae ewe Meee eau tae eae cn 100mw®) 
Output Phototransistor 

Collector-Emitter Voltage ..... 0... cece cece ee tence eee 30V 
Emitter Reverse Cunents ss isce1d con dee etedy Sex kaha rw aniae oie ea ttaws 10mA 
Collector: DC Current cases set pcie horn aon Gaeta Segre gegen ¥ Sead eeeiene Seer 30mMA 
Power DISSIDANON 2. sa2.iss ee Sa ae toe Seer hak Soe ea awa ewww ye 200mW®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Derate linearly 2.0 mW/C above 25°C. 


Forward Current vs Forward Voltage 
Input Diode 


VF - Forward Voltage - V 


l- = Forward Current - mA 


Carrollton, Texas 75006 
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Types OPB620 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


|SYMBOL| PARAMETER =| MIN |MAX/UNITS| ——TESTCONDITIONS 
inputDiode 


input Diode 


Vr __|ForwardVotage | 60) OV etm 
in |Reverse Curent | 100 | WA Vn=B0V0 


Output Phototransistor 


Collector-Emitter Breakdown Voltage 30} | ov | Ic = 100 LA 
Emitter Reverse Current | | too | pa | Vec =0.4V 
loro _|Collector-Emitter Dark Current | 100] mA Woewsv 


Coupled 


Saturation Voltage fo4o] vi | l-F =5 mA, Ic = 100 pA 
On-State Collector Current 10) | ma | l—F=5 mA, VcE=5V 


Typical Performance Curves 


CQ 
LL 
rsa 
= 
O 
— 
Y) 


sig 
5 
Oke) 
= 

= 
OF 


Normalized Output Current vs Normalized Output Current vs Collector Dark Current vs 
Forward Current Ambient Temperature Ambient Temperature 


: 


el fis Bt 68 0) RN Cie GS Ie ee fet ee ee 


OED SEND YS OO SN SE 
2m BD 0 GS © ES ES ee ee ee ee ee 
ae 
ptt toe att tts 


cern 
ira 


memamr 
comme. 


ar Siwi 

100 ie Ti. ' 
Ane See 
“COOP 


Normalized Ouput Current - % 
Normalized Output Current - % 
ICEO - Collector Current - nA 


05 1 10 50 
lz - Forward Current - mA Ta - Ambient Temperature - °C Ta = Ambient Temperature - °C 
Normalized Iccon) vs Distance Normalized Ic(on) vs Distance Switching Speed vs Load 
(X Axis Blocked) (Y Axis Blocked) 
” 
=. 
xo) 
x 3 
Be Ba a) 
S S 2 
S o E 
@ | | | I] | | | 3 2 
— = = 
coger neo Maes Le ie Ga | : 
RRSARSR AREER 
0 0 
0 0.03 0.06 0.09 012 0.15 0.18 0.21 0 0.02 0.04 0.06 0.08 010 0.12 
Distance - inches Distance - inches R. - Load Resistance - Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB625 


-May 1993 


— GP.OPTEK © 


Photologic™ Slotted Optical Switch 
Types OPB625, OPB626, OPB627, OPB628 


Features 


Non-contact switching 

Printed circuit board mounting 
0.320" Lead centers — 

0.190" Gap : 

Enhanced signal to noise ratio — 
Four output options 


Description 

The OPB625 series slotted optical 
switches consist of an infrared emitting 
diode and a monolithic integrated circuit 
which incorporates a photodiode, a 
linear amplifier and a Schmitt trigger on 
a single silicon chip. 


The device features TTL/LSTTL 
compatible logic level output. Open 
collector output versions can drive up to 
10 TTL loads over a voltage range from 
4.5V to 16V. 


Optek Technology, Inc. §1215W.Crosby Road 


LED IDENTIFIER 
220 (5.58) 
.200 (5.08) 
.400 (10.16) | | | 
.380 (3.66) 
1. ANODE 
200 (5.08) 105 (2.67) 2. GROUND 
.180 (4,58) .095 (2.41) 3. OUTPUT 
4. 
S. 


BOTTOM VIEW 


Yec 


SOPTICAL AXIS CATHODE 


.295 (7.49) | 


| .275 (7.00) 


NOM .355 (9.02) 
(1.27) 


| .375 (9.52) 
.0S0 
fs 


| .325 (8.26) 
.100 (2.54) . 
MIN 315 (8.00) .080 (2.03) 
.020 (.50) "070 (1.78) 
so TYP 105 (2.67) .155 (3,94) 
.145 (3.69) 


.095 (2.41) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range ...........0.cc cece eee eeeeees - -40°C to +100°C 
Operating Temperature Range ............ eee e eee eee eens -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
HOM dav ickeGnaus ot ecivcasa cus oot eeeeelakauesa vente? 240°C") 
input Diode 

Forward DC Current.......... Sees Soeene ciiemiawees ee 1... 5OMA 
Peak Forward Current (1p1s pulse width, 300 pps)...................008- .. 3.0A 
Reverse DC VolagGi iii edu eS ate va teeing ee eta begs ere eee 3.0V 
Power Dissipation.........0...0ccececcecucevcecueucueuccaeuens 100mw®) 
Output Photologic™ 

SUPDIV Voltage, VCC. ac fora an eee a4 Hise eee ian Sak ease 18V 
Duration of Output Short To Voc... ce eee eee eet nees 1.00sec 
Voltage at Out cacecui5 a ereeceae veneer kee ede deine ealwes . 80V 
Low Level Output Current (Sinking) ............ 0. cece eee eens 16mA 
Power Dissipation. .........0.. cc eee c cece cece eseeeeeveeuaeueeuee 240mw) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mW/C above 25°C. 
(3) Derate linearly 2.50 mW/C above 30°C. 


Schematics 


OPB625...Buffer/10K PU 


OPB626...Buffer/OC 


Carrollton, Texas 75006 Fax (214) 323-2396 
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Types OPB625, OPB626, OPB627, OPB628 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5V to 16V unless otherwise noted) 


(SYMBOL| PARAMETER | MIN. |TYP|MAX[UNITS| __TESTCONDITIONS | 
Hnputt Diode 


Input Diode 


Vr |Fowardvotage | | 6 | vee toma 
_tn__|Reverse Curent | | 00] pA Mn=30V 


Output Photologic™ Sensor 


—ver_Soemtng 6. Sept votwee _—_{_48_{ _|yeo} vf 
Te ee 
_trvie() [Hysteresis Ratio | 4.05 fof eof | 


a High Level Supply Current: 
Buffer, 10K Pull-up OPB625 12.0 | mA 
Buffer, Open-Collector OPB626 
invertor Open-Collector | OPB628 
ICCL Low Level Supply Current: elie 
Buffer, 10K Pull-up OPB625 5.5 | 12.0| mA 
Buffer, Open-Collector OPB626 | | 40 | 12.0 | 


Inverter, 10K Pull-up oppe27 | —Sss|s«6.5 | 12, 20) na ieaie mace boadiOniOuiout 
Inverter, Open-Collector | OPB628 12.0 | 


Peas (OO | cy 
Buffer, 10K Pull-up OPB625_|(Vcc-1 ne x l-F = 5 mA, lon = 100 pA 


Inverter, 10K Pull-up OPB627 | (Vcc-1 5} | | ov ips 0 mA) lon = 100 WA 


Buffer, Open-Collector OPB626 100 lF=5 mA, Von=30 V 


Inverter, Open-Collector / OPB628 ome wer ar Ss lp = 0 mA), Von = 30 V 


Low Level Output Voltage: 
Butfer, 10K Pull-up OPB625 04) V 
Buffer, Open-Collector OPB626 
inverter, Open-Collector | OPB628 
ens a eX 
tPLH Propagation Delay, Low-High 


Buffer, 10K Pull-up OPB625 
Buffer, Open-Collector OPB626 


Inverter, 10K Pull-up OPB627 pj ao] | as 
inverter, Open-Collector |OPB628 
tPHL Propagation Delay, High-Low fae) 
Buffer, 10K Pull-up OPB625 
Buffer, Open-Collector OPB626 
Inverter, 10K Pull-up OPB627 | fos] | ws | 
Inverter, Open-Collector (OPB628 
a RN COMES Te 


(4) Normal application would be with light source blocked, simulated by IF = OmA. 


a) 
Lu 
= 
O 
pas | 
ep) 


OPTICAL 
SWITCHES 


l- = 5 mA, No Load On Output 


Ir = 0 mA“, No Load On Output 


VoL 4 
le =O mA“), io. = 16 MA 


lr = Oor 5 mA, f = 10 KHz, 
D.C. = 50%, Rit = 300 Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB625, OPB626, OPB627, OPB628 


Typical Performance Curves 


Normalized Forward Voltage vs 
Ambient Temperature 


Normalized Forward Voltage - % | 


25 50 


Ta - Ambient Temperature - °C 


Normalized Supply Current vs 
Ambient Temperature 


CCH, ICCL - Normalized Supply Current 


25 50 


50 -25 0 


Ta - Ambient Temperature - °C 


Low Level Output Voltage vs 
Ambient Temperature 


lo. = 16mA 


0 
0 -25 O 25 50 


Ta - Ambient Temperature - °C 


Optek Technology, Inc. 


75 100 125 


75 100 125 


75 100 125 


VOL - Low Level Output Voltage - V 
Lo) 
nw 


VF - Forward Voltage - V 


tPLH, tPHL - Propagation Delay - ps 


VOH - Normalized High Level Output Voltage 


Forward Voltage vs Forward 
Current Input Diode 


10 20 30 40 50 


lr - Forward Current - mA 


OPB625, OPB627 Normalized 
High Level Output Voltage vs 
Ambient Temperature 


25 50 


75 100 125 


Ta - Ambient Temperature - °C 


OPB625, OPB626 Propagation 
Delay vs Ambient Temperature 


1215 W. Crosby Road 


75 100 125 


25 O 


25 50 
Ta - Ambient Temperature - °C 


Carrollton, Texas 75006 § (214) 323-2200 
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tPHL, tPLH - Propagation Delay - ps 


IF(+), IF(-) - Trigger Current - mA 


JOH - High Level Output Current - pA 


(SP, OPTEK 


Trigger Current vs Ambient 
Temperature 


50 25 0 75 100 125 


25 50 


Ta - Ambient Temperature - °C 


OPB626, OPB628 High Level 
Output Current vs Ambient 


Temperature 
0.6 — 
Hycceiey | | | A 
0.5 t-Von = 30V A : 


Ta - Ambient Temperature - °C 


OPB627, OPB628 Propagation 
Delay vs Ambient Temperature 


50  -25 25 50 
Ta - Ambient Temperature - °C 


75 100 125 


Fax (214) 323-2396 


Types OPB625, OPB626, OPB627, OPB628 


Typical Performance Curves 


Rise Time and Fall Time vs Rise Time vs Output Load vs 
Ambient Temperature Ambient Temperature 
Q 1 fe 
Vcc = 5V : S & 
& IF =O or 5mA OFE 
C f = 10KHz aos 
@ 2 D.C. = 50% 
= ; 
- 2 * 
o E - Equivalent Output Load 
£ i- Including Pull-up, if Applicable 
Ss g 
3 o 
7) ' 
~ -_ 
= 30022" . 
50 -25 O 25 50 75 100 125 50 -25 0 2 50 75 100 125 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Maximum Data Rate vs Ambient Typical Thermal Derating Curve 


Temperature 


Maximum Data Rate - KHz 


Derate 2.50mW/°C 
Above 30°C 


PD - Maximum Power Dissipation - mW 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB660 
- May 1993 


Slotted Optical Switch 
Types OPB660N, OPB660T 


Package N 


Features 


Non-contact switching 

0.125" Wide gap 

0.320" Lead spacing 

N or T package 

Printed circuit board mounting 
Enhanced signal to noise ratio 


Description 


The OPB660 series consists of an NPN 
phototransistor and an infrared emitting 
diode mounted on opposite sides of a 
0.125" wide slot. The emitter has a 
0.050" x 0.060" molded aperture while 
the phototransistor has a 0.010" x 0.060" 
molded aperture. The phototransistor 
has an enhanced low current roll-off 
which improves contrast ratio and 
immunity to background irradiance. 


Package T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ..... 0.0... eee eee ee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 

SOMSrIAG ICO) xu hi cox bo ivcad aur Yi oni uidewidd ieutean dedheewunsid 260°C") 
input Diode 

Fonvard DG Curent: hoch Gorse ou weeins beta ee ee se ee ea eee aay 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) .............. 0... eee eee 3.0A 
Reverse DC NolagGeciiewcieamntincaain bee gabuaeeueane wih eeeeee 3.0V 
Power DISSIDQUON: 2.002. 4os ands aoa Howe ea ae wee eke hae pa wea se 100mw?? 
Output Phototransistor 

Collector-Emitter Voltage ............... Seattle ated Guid walle whereasey 30V 
Emitter Reverse Current. <4 2.5.4 b0n de cena ees edie awa aeds 10mA 
Collector DC CUnent 322. cheese ewscave ace eeesseeeevnas ceottwoes 30mA 
POWSE DISSIDANON ws eas os eo eee cee geass 200mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Derate linearly 2.0 mW/°C above 25°C. 
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Types OPB660N, OPB660T 


. EMITTER 
. COLLECTOR 
. CATHODE 


BOTTOM VIEW 
LED IDENTIFIER 
.110 (2.79) 
NOM 


.020 (.50) 


ea .105 (2.67) 


095 (2.41) 


Package N 


. ANODE 

. EMITTER 

. COLLECTOR 
. CATHODE 


BOTTOM VIEW 
LED 


IDENTIFIER 


.020 (50) 
SO NOM 


.105 -105 (2.67) 67) 
.O95 095 (2.41) 41) 


Package T 


.050 (1.27) 


.010 (.25) 


.265 (6.73) 
245 (6.22) 


| 5 u2.sn .495 (12.57) 
.475 475 (12.07) 07) 


.135 (3.43) 
<115':(2592) 
.355 (9.01) 
.335 (8.51) 


OPTICAL AXIS 


.435 (11.04) 
.415 (10.54) 


.325 (8.26) 
.315 (8.00) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.050 (1.27) 


.986 (25.04) 
.966 (24.54) 


.265 (6.73) 


.245 (6.22) 


.495 (12.57) 


.475 (12.07 
.135 (3.43) 


.759 (19.28) ? 115 (2.92) 


.739 (18.77) 


.135 (3.43) 
.115 (2.92) 


.355 (9.01) 
.335 (8.51) 


.435 (11. -435_ (11.04) 
.415 415 (10.54) 54) 
. 325 +325 (8.26) 26) 
.315 (8. "315 (8.00) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Carrollton, Texas 75006 


(214)323-2200 


Fax (214)323-2396 


SLOTTED 


OPTICAL 
SWITCHES 


Types OPB660N, OPB660T o 4g (SP, OPTEK 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[SYMBOL[ PARAMETER | MIN|MAX|UNITS|___—STESTCONDITIONS 


Input Diode 


InputDiode 
| Ve__|Fowardvotage | 60] Vie toma 
| tn |Reversecurent || 100 | A |Va=30v 


| Output Phototransistor 


Collector-Emitter Breakdown Voltage | 30 | | vi Ic = 100 pA 


lECO Emitter Reverse Current | | too | pa | Vec = 0.4 V 


Collector-Emitter Dark Current | 400 | nA |VceE=5V 


Coupled 


Saturation Voltage | fo4o} vi | l-F = 10 mA, Ic = 100 pA, Gap unblocked 
On-State Collector Current /600| | pA l—F=10mA, VcE=5V 


Typical Performance Curves 


Forward Current vs Forward Normalized Forward Voltage vs 
Voltage Input Diode Ambient Temperature 


VF - Forward Voltage - V 
Normalized Forward Voltage - % 


0 10 20 30 40 50 40 -20 0 20 40 60 80 100 
IF - Forward Current - mA | Ta - Ambient Temperature - °C 
Collector Dark Current vs Ambient Normalized Output Current vs 
Temperature Ambient Temperature 


Vce = 5V 

le = 10mMA 

Normalized to 
3 


% 


ICEO - Collector Dark Current - nA 
Normalized Current - 


_ Ta- Ambient sranpeiaine: °C Ta - Ambient Temperature - °C 
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Types OPB660N, OPB660T 


Typical Performance Curves 


ani 
PSs 
FOO 
Cas 
ba 

DOF 


Normalized Icx vs Ambient Normalized Output Current vs Rise and Fall Time vs Load 
Temperature Forward Current Resistance 
200 300 
se 0 Ir = 10mA (50% Duty Cycle) 
‘ 79] V 5V 

175 2 =. 400 | 
nome 3 : == eae 
. 1501-—1-Area between lens blocked ) | . ae 
Sines 7 | AL = EC att 
on 125 i 5 100 BEY GEE eee ee eee ee See ES ra LT i 
8 N\ SS SSS Se 2 Pert | LI! 
re] > 0 2 2 ee _] co 10 =4>— oS eee ee ae 
E 100 . @ PPro —tVce=5V area 9 Fae See 
5 i a ee ot +t —1—J Normalized to ead 2 4 ae 
= A ee 

Totes # = Coir ch 

i ese Sa lll 

40 -20 0 20 40 60 80 100 5 10 15 20 25 30 35 40 45 50 100 1000 10000 
Ta - Ambient Temperature - °C le - Forward Current - mA Ri - Load Resistance - © 
Normalized Ic(on) vs Distance Normalized Icon) vs Distance 
(Y Axis Blocked) (X Axis Blocked) 


% 
-% 


Normalized IC(ON) - 
Normalized IC(ON) 


0 
O 0.05 0.10 0.15 0.20 025 0.30 0.35 


Distance - inches Distance - inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB665 
May 1993 


(SP.OPTEK 


Photologic™ Slotted Optical Switch 
Types OPB665N/T, OPB666N/T, OPB667N/T, OPB668N/T 


Package N 


Features 


e Four Output Options 
0.125" Wide Gap 
0.320" Lead Spacing 

N or T Package 

0.010" Sensor Aperture 


Description 

The OPB665 series optical switches 
consist of a monolithic integrated circuit 
and an infrared emitting diode mounted 
on opposite sides of a 0.125" wide slot. 
The emitter has a 0.050" x 0.060" 
molded-in aperture while the sensor has 
a 0.010" x 0.060" molded-in aperture. 


The device features TTL/LSTTL 
compatible logic level output, which can 
drive up to 10 TTL loads over a voltage 
range from 4.5V to 16V. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Package T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

Storage Temperature Range ...............0eeeeeeeee ee eees -40°C to +100°C 
Operating Temperature Range ..... Becht ae iota ek haute aon -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 


HON iowa ae Sate eae ek seen ah uae mh cnn ote ela tens aie 240°C") 
Input Diode 

Forward OG GUNG cay acsccc canna ie Avo e Coenen Seeder enw ee 50mA 
Peak Forward Current (ips pulse width, 300 pps)............... 0.2... eee 3.0A 
Reverse DC Vollage.« so. o nc ccsxaaeweatontonteaietiastak se naman taaad es 3.0V 
POWGr DISSIDANON .xc8 catcte nets Cewek aed eee Redes ee a tees en 100mw?) 
Output Photologic™ 

SUPDIY Voltage; VcC. iwc tka da hegiciiecs$auivnntse5 dias eae wen eae 18V 
Duration of Output Short To Voc... ce eee 1.00sec 
Voltage at OUIDUE sisi cence eau eawne eee ore da a eaeneemaneanus 30V 
Low Level Output Current (Sinking) ........... 0. cece ee eee ee ee eee eee 16mA 
Power Dissipation............. 0.00 c eee eeee ote dated te ceclatethe e ahnar fe ata aay 240mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mW/C above 25°C. 
(3) Derate linearly 2.50 mW/°C above 30°C. 


Schematics 


OPB665...Buffer/10K PU 


OPB666...Buffer/OC 


Carrollton, Texas 75006 (214) 323-2200 
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Fax (214) 323-2396 


Types OPB665N/T, OPB666N/T, OPB667N/T, OPB668N/T 


.050 (1.27) 


‘ 


.010 (0.25) 


.265 (6.73) 
.245 (6.22) 


.495 (12.57) 
.475 (12.07) 


- 


.135 (3.43) 
.115 (2.92) 


IDENTIFIER 


OPTICAL AXIS 


.110 (2.79) 
NOM 


.355 +355 (9.01) 01) | 


335 335 (8.51) 51) .435 -435 (11.04) 04) 
£415 -415 (10.54) 54) 


.100 (2.54) 
MIN. 


.020 (.50) 
SQ NOM 


105 (2.67) 
.095 (2.41) 


Package N 


.020 ae 


SQ NOM 


Package T 


.0SO (1.27) 


.135 (3.43) 
.11S (2.92) 


OPTICAL 


ae 


.110 (2.79) NOM 


.100 (2.54) 
MIN 


.105 (2.67) 
.095 (2.41) 


.325 (8.26) 
.315 (8.00) 


.986 (25.04) 


.966 (24.54) 


.265 (6.73) 
.245 (6.22) 


.495 (12.57) 


.475 (12.07) 


.010 (.25 
759 (19.28) 1 29) 


.739 (18.77) 
.135 (3.43) 
| .115 (2.92) 
N .355 (9.01) 
.335 (8.51) 


.435 (11.04) 
.415 (10.54) 
(8.26) 


.315 (8.00) .15S (3.94) 


.145 (3.69) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.080 (2.03) 
.070 (1.78) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


BOTTOM VIEW 


. ANODE 
. GROUND 
. OUTPUT 


: Vec 
. CATHODE 


ET 


£155 (3. 155 (3.94) 
.145 145 (3.69) 69) 


LED IDENTIFIER 


BOTTOM VIEW 


. ANODE 

. GROUND 
. OUTPUT 
. Vec 

. CATHODE 


.080 (2.03) 
.070 (1.78) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(214)323-2200 


Fax (214)323-2396 


SWITCHES 


SLOTTED 
OPTICAL - 


Types OPB665N/T, OPBEG6N/T, OPB6G7N/T, OPBG68N/T 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


|SYMBOL| PARAMETER | MIN’ [TYP |MAX/UNITS] TESTCONDITIONS 
Nmpu Diode eg 


input Diode 


|__Ve__|Forward Voltage | 16 |v iie= toma 
Output Photologic™ Sensor 
| Voo _|Operating D.C. SupplyVoltage | 45 | ite] V | 
i-(+Vle(-) ia ee ee 
ICCH High Level Supply Current: mee Vcc = 16 V, No Load On Output, 
Buffer, Open-Collector OPB666 
Inverter, 10K Pull-up OPB667 
ICCL Low Level Supply Current: — Vcc = 16 V, No Load On Output, 
Buffer, 10K Pull-up OPB665 5.5 | 12.0; MA |. oma 
Buffer, Open-Collector OPB666 id 120 
Inverter, Open-Collector OPB668} 12.0 ma =10mA 
Buffer, 10K Pull-up OpB66s | (Veo-1.5)” lon = 100 pA, IF = 10 mA 
High Level Output Current: | tiie ame Voc = 16 V, Von = 30 V, lp = 10 mA 
Buffer, Open-Collector __ OPB666 100 | WA 
Inverter, Open-Collector OPB668 Vcc = 16 V, Von = 30 V, IF =O mA 
Inverter, 10K Pull-up OPB667 oe ES eee eee ee 
Inverter, Open-Collector | OPB668 
tate | Output Rise Time, Output Fall Time ee eee 


ass eae a Va=3.0V 
LED Positive- ses! Threshold Current | oa | 16 40 | mA Vcc = 5.0 V 
Buffer, 10K Pull-up OPB665 lp =10mA 
12.0 Vcc = 16 V, No Load On Output, 
Inverter, Open-Collector OPB668 4. 40, lr =OmA 
Inverter, 10K Pull-up OPB667|—s_i_sid ae | 12.0 | ma rs = 16 V, No Load On Output, 
Inverter, 10K Pull-up OPB667 (Vcc-1 5) mone VV tloH = 100 lon =100pA,IrF=0maA% lIF=0 lon =100pA,IrF=0maA% 
|| t00 | wa] 
VoL Low Level Output Voltage: 
Buffer, 10K Pull-up OPB665 - r 
Buffer, Open-Collector OPB666 Vec = 4.5 V, lo. = 16 mA, IF =0 mA 
tPLH Propagation Delay, Low-High 


Buffer, 10K Pull-up OPB665 
Buffer, Open-Collector OPB666 


ae Ee meta 
Inverter, Open-Collector | OPB668 C. = 90%, RL = 


Propagation Delay, High-Low 
Buffer, 10K Pull-up OPB665 
Buffer, Open-Collector OPB666 


Inverter, 10K Pull-up OPB667 Sto] fas | 
Inverter, Open-Collector |OPB668 
Vcc = 5 V, l- = 0 or 10 mA, 
Data Rate |Data Rate p00 || te | D.C. = 50%, Ri = 3002 


(4) Normal application would be with light source blocked, simulated by IF = OmA. 
(5) Von = Voc-1.5 for Vcc = 4.5V to 16V. 


tPHL 


Optek Technology, Inc. 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB665N/T, OPB666N/T, OPB667N/T, OPB668N/T 


Typical Performance Curves 


Normalized Forward Voltage vs 
Ambient Temperature 


Normalized Forward Voltage - % 


Ta - Ambient Temperature - °C 


Normalized Supply Current vs 
Ambient Temperature 


Voc = 5V 
Output Unloaded 


40 -20 O 20 40 60 


ICCL, [CCH - Normalized Supply Current - % 


Ta - Ambient Temperature - °C 


Low Level Output Voltage vs 
Ambient Temperature 


VOL - Low Level Output Voltage - V 


60 -25 O 25 50 75 


Ta - Ambient Temperature - °C 


100 125 


Forward Current vs Forward 
‘Voltage Input Diode 


lr @ 500ms pulse width 


ee, TRS a TW 
10 


20 30 40 50 


l— - Forward Current - mA 


OPB665, OPB667 Normalized 
High Level Output Voltage vs 
Ambient Temperature 


Vcc = 16V ee laden 
lon = 100uA acta 


VOH - Normalized Level Output Voltage 


Ta - Ambient Temperature - °C 


OPB665, OPB666 Propagation 
Delay vs Ambient Temperature 


Vcc = 5V 
le =Oor10mA | 


tPLH, tPHL - Propagation Delay - us 


Ta - Ambient Temperature - °C 


ITLH, [THL - Trigger Current - mA 


JOH - High Level Output Current - pA 


tPHL, tPLH - Propagation Delay - ys 


Trigger Current vs Ambient 
Temperature 


Vcc = 5V 
Output Unloaded 


-20 0 20 40 60 


Ta - Ambient Temperature - °C 


OPB666, OPB668 High Level 
Output Current vs Ambient 
Temperature 


Ta - Ambient Temperature - °C 


OPB667, OPB668 Propagation 
Delay vs Ambient Temperature 


60 80 100 


-20 0 20 40 


Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPTICAL 
SWITCHES 


Types OPB665N/T, OPB666N/T, OPB667N/T, OPB668N/T 


Typical Performance Curves 


Switching Time vs Ambient Rise Time vs Output Load vs 
Temperature Ambient Temperature 
50 
Voc = 5V 

a le =O or 10mMA 
2 
o rm) 
Ew ; 

® 
D k= 
= - 
S 204—Vec = 5V 8 
= IF =O or 10mA or 
2 f = 10KHz » 
* io1_D.C. = 50% 
cs Ri = 300Q 

) 
40 -20 0 20 40 60 80 100 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Maximum Data Rate vs Ambient Typical Thermal Derating Curve 


Temperature 


= 

E 
:. S 
x @ 
: a 
g 3 
a Oo 
wo ed 
is 2 
ra 5 
E a. 
: : 
% £ 
Ss 3 

= 

a 

40 -20 0 20 40 60 80 100 40 20 0 2 40 60 80 100 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
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Product Bulletin OPB680 
May 1993 


Slotted Optical Flag Switch 


Type OPB680 


Features 


Phototransistor output 
Mechanical switch replacement 
Printed circuit board mounting 
Enhanced signal to noise ratio 


Description 


The OPB680 consists of an NPN 
phototransistor and an infrared emitting 
diode in a molded plastic housing. The 
phototransistor has an enhanced low 
current roll-off which improves contrast 
ratio and immunity to background 
irradiance. A lever arm actuated flag 
interrupts the light beam, switching the 
transistor output between states that can 
readily drive logic gates. 


Customized lever arms and spring 
torques can be designed for specific 
applications. 


.278 (7.08) 159 (4.04) 

.275 (6. 
ee ee 045 (1.14) Or en ee 275 (8.99) 
.274 (6.98) pee Re aise 155 (3.94) 265 (6.73) 
035 ( .89) 


.061 (1.55) .285 (7.24) 
.057 (1.45) (2.54 .275 (6.99) 


-985 (12.32) 


CHW le .205 (5.21) +s .475 (12.07) 
: : .195 (4.95) 
105 ee will | a 
| Se, (RES 


.095 (2.41) 


,020 SO TYP 
(0.51) 


8°0’ (swiTcH 
OSI 


TION) 
: 5 ee oes gape 
~~ .245 (6.22) oe 
I 2 
PINOUT = 


.280 (7.11) 
1. ANODE 


2. EMITTER .270 (6.86) 
3. COLLECTOR 
4. CATHODE 


.420 (10.67) 


.355 (9.02) 


.07 ; 
.345 (8.76) es) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature .......... 0... cece ee eee -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 

SOIMSHING NOMI «essa eas Garace Ou bwat ae we dns caus Mew ee tee hekas 260°C 
Input Diode 

Forwand DC Currents 44446-63444" nn wa ee eh ieee eines Cee ee ge 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) ........... 0.0... ee eee eee 3.0A 
Reverse DC Voltage. 6 as.et cide i dees atetieen des Hee ee ke Reem eede wate 3.0V 
Power Dissipaboniid: aon d esis cewek heey eoeabae we Raa ne tie ewes 100mw?) 
Output Phototransistor 

Collector-Emitter Voltage os. s..c ise esid beware eons cee e maw es cree seabed 30V 
Emitter Reverse: Curent ia: iv ann vec eededews biwee Hed ORR Aaa a Ren 10mA 
Collector OG Gurent)iccacotse taste atone eee nha eee See dans hana tase tek 30mA 
Power Dissipation s 4.0c.0 5 ee ten ree tad wi G ed Gad DEC ea ta ee Ohms eae 200mw") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
Max. 20 grams force may be applied to leads when soldering. 

(2) Derate linearly 1.33 mW/C above 25°C. 

(3) Derate linearly 2.0 mW/°C above 25°C. 

(4) “On” condition exists when the lever arm is in the rest position (16° from vertical) as shown in 
the figure. 

(5) “Off” condition exists when the lever arm is deflected clockwise 8° + 3° from the rest position 
(16° from vertical) as shown in the figure. Maximum allowable deflection is 35° from the rest 
position. 

(6) From the rest position to the switch point, lever torque measured at the end of the arm is 1.5 
grams max. 
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Type OPB680 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER =| MIN |MAX/UNITS| ss TESTCONDITIONS 


Input Diode 


Ve __|ForwardVotage | | 60) OV etm 
| in _|Reverse Curent | 10] A |Ve=S0V 


Output Phototransistor 


Collector-Emitter Breakdown Voltage Igo, VS Ic = 100 pA 
Emitter Reverse Current | | 400 | pa Vec =0.4V 
__lcz0__|Collector-Emitter Dark Current EE aa 


Coupled 


Saturation Voltage | | 0.40 | V |l-p = 10 mA, Ic = 100 LA, Gap unblocked 
On-State Collector Current reo l | ua l—F =10 mA, VcE=5V 


a) 
F 
O 
— 
” 


OPTICAL 
SWITCHES 


Forward Current vs Forward Collector Dark Current vs Ambient Normalized Output Current vs 
Voltage Input Diode Temperature Ambient Temperature 
10 
‘ ES EE Pd 
A 5 eal a, 
; ec te € lp = 10mA 
® =) v, bd N : 
OD oO Le = ormalized to 
s = & 3 Ta = 25°C 
= Q< a 
pe Oo © _ 
o 6 Oo 
Lo 6 0.1 gq 
; ' i i 
UL, 
5 9 ree oral E 
o a ae z 
001 = 
“4 6 
Ir - Forward Current - mA Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Rise and Fall Time vs Load Normalized Output Current Normalized Forward Voltage vs 
Resistance vs Forward Current Ambient Temperature 
3 
a Le a S 
; es rast 5 
i ae Bs ra) w 
o ae | = 
LL ao 2. ra 
2 aii g i 
s Eo : E 
@ no) N 
” an ee o = 
va ie i at Hf IN = 
‘ wo = 
= IF = 10mA (50% Duty Cycle)| || E 8 
s Vcc = 5V 3 


56 10 15 20 2 30 35 40 45 50 


Ri - Load Resistance - Q IF - Forward Current - mA Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(SP) OPTEK 
Product BulletinOPB685 ~~ - | 


May 1993 


Photologic™ Optical Flag Switch 
Types OPB685, OPB686, OPB687, OPB688 


045 (1.14) 

-035 (0.83) 159 (4.04) 

.155 (3.94) 
-285 (7.24) 


.278 (7.06) 


.274 (6.96) 
.061 (1.55) 


patna ret emeeeik .100 (2.54) 
057 (1.45) MIN 


.160 (4.06) 


.105 (2.67) 140 (3.58) .275 (6.99) 


: .275 (6.99) 
205 (5.21) sag “365 (6. 73) : 485 (12.32) 
195 (4,95) 475 (12 


.05S (1.40) 
.045 (1.14) 
.020 (0.5!) 
so TYP 


(wax Ss a 


.245 (6.22) (suIttH POSITION) 
R .530 (13.46) 

250, s. 35) 

Features | ae ae 18) 

: ; == = -420 (10.67) 
e Photologic™ output | | 
e Four output options 385 (9.02) .090 (2.29) 
A 2 DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 
e Mechanical switch replacement -345 (8.76) -070 (1.78) 
e Printed circuit board mounting 


Description 


The OPB685 series flag switches consist Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
of an infrared emitting diode and a 


monolithic integrated circuit, which Storage Temperature Range ......... 6. cee cece ee eee eens -40°C to +1 00°C 
incorporates a photodiode, a linear Operating Temperature Range ............ 00sec cece eee eee -40°C to +100°C 
amplifier and a Schmitt trigger. A lever Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
arm actuated flag interrupts the light WON] Gstaad cei weae dt Dla ve Ene Reed awa as bea Nee tye ae 240°C 
beam switching the output between Input Diode 
States that can readily drive logic gates. = Forward DC Current.......... 0... c cece eee ee tee eee n eee eeeeaes 50mA 
| Peak Forward Current (1p1s pulse width, 300 pps)............. 0... cee eee 3.0A 
Customized lever arms and spring Reverse DC Voltage... 0... 0. cc ccc cece cece cee nee tcceecctsnusceees 3.0V 
torques can be ere for specific Power Dissipation............ 0c ccc cece cece eee eeeseeeseeeuueees 100mw?) 
Bppleatons: Output Photologic™ 
supply: VOllage, VGC...1245200 sues tgdaied Katatven ends eewieiee tae 18V 
The device features TTL/LSTTL 
compatible logic level output which can Duration of Output Short To Vee senate Ghee each eh ae ae aes Bee ee Benean ve 1.00sec 
drive up to 10 TTL loads over a voltage VONAGO AL OUIPUR 6 dik di one's apts ao Hak Rencid ae Oa Hoe Sa wale 9, ew 1d We wee 30V 
range from 4.5V to 16V. Low Level Output Current (sinking) ..........-. cece cece eee eee eee 16mA 
Power Dissipation e.gis42 ee ieee eed cae eee se tee ow eek ee aa 240mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mW/C above 25°C. 
(3) Derate linearly 2.50 mW/°C above 30°C. 
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Types OPB685, OPB686, OPB687, OPB688 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER =| MIN’ [TYP /MAX/UNITS| — TESTCONDITIONS 
RE eh 


input Diode 


Vr |Forwardvotage | | 8 | Vee tOmaA 
tn _|Reverse Curent | || 100) WA Vn=30V 


Output Photologic™ Sensor 


—ver_[Sreming.c-suppyvompe —__|_4s_| {rea} yf 
ley) [Hysteresis Ratio | 4.05 | 1.20 1.60 Moo=50V 


High Level Supply Current: Vcc = 16 V, No Load On Output, 
Buffer, 10K Pull-up OPB685 SOF eO a MN: ths agra 
Buffer, Open-Collector OPB686 
Inverter, 10K Pull-up OPB687 Vcc = 16 V, No Load On Output, 
Inverter, Open-Collector OPB688 4.0 | 12.0 mA lr =OmA 
loci Low Level Supply Current: | fos ae Voc = 16 V, No Load On Output, 
Buffer, 10K Pull-up OPB685 5.5 mA 
Buffer, Open-Collector OPB686 B18 


oP) 
@ysy 
es 
E26 
One 
eed 
nos 


lr =OmA 
Inverter, 10K Pull-up OPB687!  —s—_(ssid Vcc = 16 V, No Load On Output, 


Inverter, Open-Collector OPB688) Partie lF=10mA 


VOH High Level Output Voltage: —fe ft 
Buffer, 10K Pull-up OPBE685 | (Vcc-1.5)°) loH = 100 pA, IF = 10 mA 


Inverter, 10K Pull-up OPB687 | (Vcc-1 5)®) a aa a loH = 100 pA, Ir =0 mA) 


Buffer, Open-Collector OPB686 100 | wA |Vcc= 16 V, Von = 30 V, IF = 10 mA 


Inverter, Open-Collector OPB688 | |] 100 | pa Vcc = 16 V, Von = 30 V, IF =O MA 
Buffer, 10K Pull-up OPB685 


Buffer, Open-Collector OPB686 Pf ele 
Inverter, 10K Pull-up OPB687 _ pos |v | aenae Vint deh lesan 
Inverter, Open-Collector | OPB688 


tut [Output Rise Time, Output FallTime | | 30 | ns 


tPLH Propagation Delay, Low-High 
Buffer, 10K Pull-up OPB685 1.0 Hs 

. Buffer, Open-Collector OPB686 

Inverter, 10K Pull-up OPB687 | feof | ws | 

Inverter, Open-Collector |OPB688 
Propagation Delay, High-Low 
Buffer, 10K Pull-up OPB685 
Buffer, Open-Collector OPB686 


Inverter, 10K Pull-up OPB687 = 1.0 | as 
Inverter, Open-Collector _OPB688 wil 


(4) ‘Normal application would be with light source blocked, simulated by IF = OmA. 
(5) Vou = Voc-1.5V for Vcc = 4.5V to 16V. 


VoL Low Level Output Voltage: 


Vcc = 5 V, IF = 0 or 10 mA, f = 10 kHz, 
D.C. = 50%, Ri = 300 2 


tPHL 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB685, OPB686, OPB687, OPB688 ~ 


Typical Performance Curves 


Normalized Forward Voltage vs 
Ambient Temperature 


Normalized Forward Voltage -% 


Ta - Ambient Temperature - °C 


Normalized Supply Current vs 


Ambient Temperature 


ICCL, ICCH - Normalized Supply Current - % 


40 -20 O 20 


Ta - Ambient Temperature - °C 


Low Level Output Voltage vs 
Ambient Temperature 


VOL - Low Level Output Voltage - V 


Ta - Ambient Temperature - °C 


Optek Technology, Inc. 


VOH - Normalized Level Output Voltage 


tPLH, tPHL - Propagation Delay - us 


1215 W. Crosby Road 


fap 


Forward Current vs Forward 
Voltage Input Diode 


0 20 30 40 


lr - Forward Current - mA 


OPB685, OPB687 Normalized 
High Level Output Voltage vs 
Ambient Temperature 


Ta - Ambient Temperature - °C 


OPB685, OPB686 Propagation 
Delay vs Ambient Temperature 


80 100 


Ta - Ambient Temperature - °C 


Carrollton, Texas 75006 
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[TLH, [THL - Trigger Current - mA 


JOH - High Level Output Current - pA 


tPHL, tPLH - Propagation Delay - ys 


(214) 323-2200 


(SP) OPTEK 


Trigger Current vs Ambient 
Temperature 


aaa 
[TT Output Unloaded 


Ta - Ambient Temperature - °C 


OPB686, OPB688 High Level 
Output Current vs Ambient 
Temperature 


Ta - Ambient Temperature - °C 


OPB687, OPB688 Propagation 
Delay vs Ambient Temperature 


IF = 0 or 10mA 
f = 10KHz 
D.C. = 50% 
Ri = 300Q 


40 60 


80 100 


Ta - Ambient Temperature - °C 


Fax (214) 323-2396 


Types OPB685, OPB686, OPB687, OPB688 


Typical Performance Curves 


Switching Time vs Ambient Rise Time vs Output Load vs 
Temperature Ambient Temperature 


Vcc = 5V 
le =Oor10mA 
f = 10KHz 


O 
Ww 
- 
= 
@) 
a 
ep) 


2% 
i 
OG 
gon 

= 
OF 


*~ Equivalent Output Load 
Including Pull-up if Applicable 


tr- Rise Time - ns 


l- =Oor10mA 
f = 10KHz 
D.C. = 50% 
Ri = 300Q 


tr, tf - Switching Time - ns 


40 -20 0 20 40 60 80 100 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Typical Thermal Derating Curve 


No Heat Sink; 


Derate 2.50mW/°C 
Above 30°C 


PD - Maximum Power Dissipation - mW 


40 -20 O 20 40 60 80 100 


Ta - Ambient Temperature - °C 


OPB685...Buffer/10K PU OPB686...Buffer/OC 
Vcc —~OVec 


“WP et NEP 
K OGND K Oo GND 


OPB687...Inverter/10K PU OPB688...Inverter/OC 


O Vcc 


© OUT 


o GND 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB690 
May 1993 


Slotted Optical Flag Switch 
Type OPB690 


Features 


e Phototransistor output 

@ Mechanical switch replacement 

e 3-pin connector (Ho Tien L2561-03), 
Molex compatible connector 5102 
series housing and 5103 series 
terminal 

e Enhanced signal to noise ratio 


Description 


The OPB690 consists of an NPN 
phototransistor and an infrared emitting 
diode in a molded plastic housing. The 
phototransistor has an enhanced low 
current roll-off which improves contrast 
ratio and immunity to background 
irradiance. A lever arm actuated flag 
interrupts the light beam, switching the 
transistor output between states that can 
readily drive logic gates. 


This switch is designed to easily snap 
mount into a 0.039" (1 mm) (19 ga) thick 
material with a rectangular opening of 
0.315" x 0.472" (8 mm x 12 mm). 


Customized lever arms and spring 


torques can be designed for specific 
applications. 


Optek Technology, Inc. 
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.045 (1.14) 

.035 (0.89) 
.458 (11.63) 
.448 (11.38) 


.285 (7.24) 
.265 (6.73) 


-650 (16.51) 
= 640 (16.26) 
atte 
J : | 
| 


.11S5 (2.92) 
.105 (2.67) 
.025 (0.63) 
.O15 (0,38) 


.425 (10.80) 
.415 (10.54) 


.235 (5.97) 
.225 (5.72) 


.315 (8.00) \ 
.305 (7.75) 79 
0) 
N 
FULL DEFLECTION } oe 

NOM ( 

3 

NO 


SWITCH POSITION 
REST POSITION 
-S56 (14.12) 
.546 (13.87) 


.480 (12.19) 
.470 (11.94) 


.240 (6.10) 
.220 (5.59) 
=o 3 


.055 (1.40) 
.045 (1.14) 


Huh 


.181 (4.60) 
171 (4.34) 
PINOUT 


.472 (12.0) 
.462 (11.73) 


.123 (3.12) | 


.113 (2.87) 


Pin 1: “cc 
PIN 2: QUTPUT 
PIN 3: GROUND 


TA 
Hu 


| 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature.............. 00 cee eee -40°C to +100°C 
Input Diode 
Fotwald DC Guirents sak aav.0ts sagesiy onan ae cay ee hw pew antes 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ............. 0... eee eee 3.0A 
Reverse DC Voltage).2)cca sce acy nes Sees dad HOKE eR ORe eR bes —3.0V 
Power DISSiDAliON oc <a i eve nace ces etd Be wea Seu ee ewl Ses Gee 100mw”) 
Output Phototransistor 
Collector-Emitter Voltage... 0.0... ccc teen e eee ees 30V 
Emitter Reverse Current....... 0.0.0... cc cece cece eee eee nent ee naes 10mA 
Collector DC Cunent 25 <ssu2cierarakwiesasweaket ayaa se bax eee es 30mA 
POWGEF DISSIDAUON 63-2 arising tad ba ante eee pe ees Hae dates eee’ 200mw®) 
Notes: 


(1) Derate linearly 1.33 mW/C above 25°C. 

(2) Derate linearly 2.0 mW/C above 25°C. 

(3) “Off” condition exists when the lever arm is in the rest position (20° from vertical) as shown in 
the figure. 

(4) “On” condition exists when the lever arm is deflected clockwise 18° +/- 3° form the rest posi- 
tion (20° from vertical) as shown in the figure. 

(5) From the rest position to the switch point, lever torque measured at the end of the arm is 1.5 
grams max. 


Carrollton, Texas 75006 (214) 323-2200 
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Fax (214) 323-2396 


Type OPB690 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER _ MIN | MAX | UNITS TEST CONDITIONS 
Input Diode 


__Ve_| Forward Voltage | 16 |v _ite=10ma 
tn [Reverse Current || 100 | WA |Vn=3.0V 


Output Phototransistor 


ViBr)ceEo |Collector-Emitter Breakdown Voltage | 30 | | vi | Ic =100 HA 
Emitter Reverse Current —= 100 Vec=0.4V 
Collector-Emitter Dark Current | 100 


Saturation Voltage Eto V {Ip = 10 mA, Ic = 100 pA, Gap unblocked 
On-State Collector Current 600 l—e=10mMmA, VcE=5V 


a) 
QO 

HS 
ae 
eas 
nos 


Forward Current vs Forward Collector Dark Current vs Ambient Normalized Output Current vs 
Voltage Input Diode Temperature Ambient Temperature 


Vce = 5V 

l- = 10mA 
Normalized to 
Ta = 25°C 


Zz 
He 4g eee 
a ee 
a eae ede ea 
He eiliel tas fetlee Jeli dla 
le eed eds 


VF - Forward Voltage - V 
§ 
ICEO - Collector Dark Current - 


Normalized Output Current - % 


0 10 20 30 40 50 

l= - Forward Current - mA Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 

Rise and Fall Time vs Load Normalized Output Current Normalized Forward Voltage vs 
Resistance vs Forward Current Ambient Temperature 


1000 CESS I SE) A ee OE 


2 Es D4 
ae ES e 
° ae A o 
o ae ae ae = 
= ; am (a g 
© e: eS S 
E e Cre S 
- 5 ! - 
= O w 
ye} = y S 
ma ae S 
ec Ss — Ft — TJ ; LL 
es 2 = a nemmales to 8 
pt le = 10m N 
x a a : ? 

" es ea E Normalized to 

= er ee 
10 


5 10 15 20 25 30 35 40 45 50 -0 -20 O 20 40 60 80 100 


Ri - Load Resistance - Q IF - Forward Current - mA Ta - Ambient Temperature - °C 
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Product Bulletin OPB695 
May 1993 


(SP), OPTEK 


Photologic™ Optical Flag Switch 
Types OPB695, OPB696, OPB697, OPB698 Series 


Features 


Photologic™ output 

Four output options 

Mechanical switch replacement 
3-pin connector (Ho Tien L2561-03), 
Molex compatible connector 5102 
series housing and 5103 series 
terminal 


Descri ption 


The OPB695 series flag switches consist 
of an infrared emitting diode and a 
monolithic integrated circuit, which 
incorporates a photodiode, a linear 
amplifier, and a Schmitt trigger. A lever 
arm actuated flag interrupts the light 
beam switching the output between 
states that can readily drive logic gates. 


This switch is designed to easily snap 
mount into a 0.039" (1 mm) (19 ga) thick 
material with a rectangular opening of 
0.315" x 0.472" (8 mm x 12 mm). 


Customized lever arms and spring 
torques can be designed for specific 
applications. 


The device features TTL/LSTTL 
compatible logic level output which can 
drive up to 10 TTL loads over a voltage 
range from 4.5V to 16V. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.045 (1.14) 
.035 (0.89) 
.458 (11.63) 
.448 (11.38) 
.425 (10.80) 
.415 (10.54) 


115 (2.92) 
.105 (2,67) 
.025 (0.63) 


240 (6.10) 
.O15 (0.38) 


.220 (5.59) 
, 098 
.235 (5.97) (2.49) 


480 (12.19) 
.225 (5.72) 


.470 (11.94) 


.285 (7.24) 
.265 (6.73) 
.650 (16.51) 
.640 (16.26) 
Wi 


.OSS (1.40) 
045 (1.14) 


a 
Ps 


— AL 
.315 (8.00) “TY 
-305 (7.75) \ Md, 7 
LS a0 
FULL DEFLECTION y~ N 
R 


SWITCH POSITION 
REST POSITION 


| pd 
\ 


19°43° 
556 (14.12) 
.546 (13.87) 
.181 (4.60) 


.171 (4.34) 


PINOUT 
Pin 1: Voc 
Pin 2: Output 
Pin 3: GND 


.472 (12.0) 
.462 (11.73) 


.123 (3.12) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
.113 (2.87) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range .............. cece e eee eens -40°C to +100°C 
Operating Temperature Range ..............0.ceeee eee e eens -40°C to +100°C 
Input Diode | 
Forward DE Curnentivcec cc dawaw nora cer nt Goan ue awe a One eaaeaate 50mA 
Peak Forward Current (11s pulse width, 300 pps)........... 0... eee eee eee 3.0A 
Meverse OG Volade rss ac dca wined Siew eee wo aae bea ets eee eS 3.0V 
Power DISSipalOnc sic andor tda dhl pina e ein lates wae aeh co wea bA eas 100mw") 
Output Photologic™ 
SUDDIY VONAGE. VCC is sabecexcdedc nee due tess ose tease cendy 18V 
Duration of Output Short To Voc... eee ec eee eee nes 1.00sec 
Voltage at OuIDUl 36% oe csewaitanwan tau en SNe Deke Maes weese es 30V 
Low Level Output Current (Sinking) ............ 0. cece cee ee ee eee eee 16mA 
Power Dissipations..¢ cicincuede teen lees be enee ee dee seedia baaeee 240mw”) 
Notes: 
(1) Derate linearly 1.33 mW/°C above 25°C. 
(2) Derate linearly 2.50 mW/°C above 30°C. 

Carrollton, Texas 75006 (214) 323-2200 ‘Fax (214) 323-2396 
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Types OPB695, OPB696, OPB697, OPB698 Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


MIN | TYP|MAX/UNITS| = = TESTCONDITIONS 
Input Diode 

| Ve___|ForwardVoltage (| | | UV te 10mA Cd 
| ig [ReverseCurent == ss] | St | pA |VR=30V0—— —“(itis—sCSCSCiszr 


Output Photologic™ Sensor 


Voc Operating D.C. Supply Voltage 
OPB695A, 696A, 697A, 698A 5.0 V 
[120/135 |v 


O 
LL 
be 
i 
© 
— 
op) 


th 
oT 
VO 
be 

= 
OF 


4.5 
OPB695B, 696B, 697B, 698B. | go (120/135!) vi | 


OPB695C, 696C, 697C, 698C 13.5 V 


loc __|Operating Supply Current | | 20.0 | 30.0 | ma 


VOH High Level Output Voltage: 
Buffer, 10K Pull-up OPB695A/B/C | Vcc-1.5 10H = 100A, Unblocked 


V oe 
Inverter, 10K Pull-up  OPB697A/B/C | Vcc-1.5] | «|| V__ to = 100n/A, Blocked) 


lou High Level Output Current: Les eee eseneeceiieas, ¢ 
Buffer, Open-Collector OPB696A 100 A |Vcc = 4.5 to 8V, VoH = 30V, Unblocked 

OPB696B | 100 | pA [Voc = 8 to 13.5V, VoH = 30V, Unblocked _| 

oppesec| | | 100 | WA [Vcc = 13.5 to 16V, Von = SOV, Unblocked _| 

Inverter, Open-Collector OPB698A| |__| 100 |_ pA _|Voo=4.5 to BV, VoH=30V, Blocked”) 

oppessB| | | 100 | pA [Voc =8 to 13.5V, Vou = 30V, Blocked) _ | 

oppessc/ | | 100 | WA _|Voc = 13.5 to 16V, Vox = 30V, Blocked”) | 
VoL Low Level Output Voltage: Vcc = 4.5 to 8V, lo. = 16mA, Blocked“) 


Voc = 8 to 13.5V, lon = 16mMA, Blocked"? 
Voc = 13.5 to 16V, lo, = 16mA, Blocked!” 
Vecc = 4.5 to 8V, lot = 16MA, Unblocked 
Voc = 8 to 13.5V, lot = 16mMA, Unblocked 

Vcc = 13.5 to 16V, lot = 16MA, Unblocked 


Buffer, 10K Pull-up OPB695A/B/C 
Buffer, Open-Collector OPB696A/B/C 
Inverter, 10K Pull-up © OPB697A/B/C 


Inverter, Open-Collector OPB698A/B/C 


(4) Test requires lever arm in “blocked” position . 


SWITCHING TEST CURVE FOR BUFFERS SWITCHING TEST CURVE FOR INVERTERS 


OUTPUT 
v 


OUTPUT 


V 
0 102 0 


-“ 


LED: f=10 kHz. D.C, =502 LED? f=bO kHz. DiC. =502 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215W. Crosby Road _—s Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
12-41 


Types OPB695, OPB696, OPB697, OPB698 Series 


Typical Performance Curves 


Normalized Forward Voltage vs —y. . Forward Current vs Forward Trigger Current vs Ambient 
Ambient Temperature Voltage Input Diode Temperature 


VceE = 5V 

le =5mA 
Normalized to 
Ta=25C 


Normalized Forward Voltage - % 
|TLH, ITHL - Trigger Current - mA 


40 -20 O 20 40 60 #80 = 100 


Ta - Ambient Temperature - °C IF - Forward Current - mA Ta - Ambient Temperature - °C 
| | OPB695, OPB697 Normalized OPB696, OPB698 High Level 
Normalized Supply Current vs High Level Output Voltage vs Output Current vs Ambient 


0.6 


0.5 4+-VoH = 30V 


0.1 


JCCL, |CCH - Normalized Supply Current - % 
VOH - Normalized Level Output Voltage 
[OH - High Level Output Current - pA 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Low Level Output Voltage vs OPB695, OPB696 Propagation OPB697, OPB698 Propagation 


Ambient Temperature Delay vs Ambient Temperature Delay vs Ambient Temperature 


Me ack Voc = 5V 
= m + — i 

os Ir = 0 or 10mA 

f= 10KHz 

D.C. = 50% 


Ri = 300Q 


VOL - Low Levei Output Voltage - V 
tPLH, tPHL - Propagation Delay - ys 
tPHL, tPLH - Propagation Delay - ps 


40 -20 0 20 40 60 #480 100 0 -200 0 20 40 60 80 100 40 -20 0 20 40 60 £80 100 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
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Types OPB695, OPB696, OPB697, OPB698 Series 


Typical Performance Curves 


Switching Time vs Ambient Rise Time vs Output Load vs 
Temperature Ambient Temperature 
mete 
FOG 
2 335 
: - 
- @ 3004+ - Equivalent reat Load 
2) £ Including Pull-up if Applicable 
5 ° 
os ” 
= lr =O or 10mA va 
Yo f = 10KHz - 
% D.C. = 50% ay 
= Ri = 3002 
40 -20 0 20 40 60 80 100 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Typical Thermal Derating Curve 


PD - Maximum Power Dissipation - mW 


No Heat Sink; x 
Derate 2.50mW/°C 

Above 30°C | 

20 0 20 60 80 100 


O4 
40 - 40 
Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB695, OPB696, OPB697, OPB698 Series 


PART NUMBER GUIDE 


OPB69XX 


Operating D.C. Supply Voltage: 


A-4.5V <Vcc < 8.0V 
B-8.0V < Vcc s 13.5V 
C -13.5V < Vcc < 16.0V 


Electrical Specification Variations: 
5 - Buffer, 10K Pull-up 

6 - Buffer, Open-Collector 

7 - Inverter, 10K Pull-up 

8 - Inverter, Open-Collector 


OPB695...Buffer/10K PU OPB696...Buffer/OC 
OVec 


OUT 


carer ae 
iaean 


 OPB697...inverter/10K PU 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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ane 
reps 
Be 
Ca 
HO 


SWITCHES 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB800L 
May 1993 


Wide Gap Slotted Optical Switches 
Types OPB800L, OPB810L Series 


Features 


0.375" wide gap 
Choice of aperture size 
Choice of minimum photocurrent 


Choice of opaque or IR transmissive 
shells 


e 0.570" lead spacing 


Description 


The OPB800L/OPB810L series of wide 
gap slotted switches provides the design 
engineer with the flexibility of a custom 
device from a standard product line. 
Building from a standard housing 
utilizing a .375" wide slot, the user can 
specify (1) electrical output parameters, 
(2) discrete shell material and (3) 
aperture width. Available with wire leads 
as OPB800W/OPB810W. 


Replaces 
KT800L - KT810L series 


Optek Technology, Inc. 


1215 W. Crosby Road 


1.23 (31.24) 
1.21 (30.73) 
1.005 (25.53) 
0.995 (25.27) 


.130 (3.30) 
.120 (3.05) 


4 EMITTER 
2 PL 
.120 (3. 05) 
.745 (18.92) 
.725 (18.42) 
. 380 380 (9.65) 6S) 


-110 (2.79) 
7370 (9.40) = 


-110 (2.79) 


-090 (2.29) | 


.425 (10.80) 
MIN 
7930 


.575 (14.61) 
.565 (14.35) 


.435 (11.05) 
.425 (10.80) 


| .08S (2.16) 


.075 (1.91) 


e .105 (2.67) 
.095 (2.41) 


.260 (6.60) 
.240 (6.10) 


# DIMENSIONS CONTROLLED AT HOUSING SURFACE ONLY. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ................... -40°C to +85°C™ 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ON) cle ot crete eee be eereancetet ant can aie oe hana bane aeteaees 240°C) 
input Diode 

Forward DG Current 2.666 Sus decus sae se ee oe ewes Moab eant ae wees 50mA 
Peak Forward Current (1 js pulse width, 300 a ee eee ret ee ee ee 3.0A 
meverse OC VONAGS iii Sec lcaies cx ewn ota Sets wa weeeaeges 2.0V 
POWer DISSIDANON 452 xo has Fe he ea eee ee Dee sage eeaes 100mw"") 
Output Phototransistor 

CollectormEmitter Voltages tc. da sac iw ee aewl ee peew haw ee. tevthale coins 30V 
Emitter-Collector Voltage i.e ios os avasi epee kava ee eee eee tag wee ee oes 5.0V 
Collector DC CUnent 54.445 ceca dad suede stare ene ude eseeeeedweean 30mA 
Power Dissipation...........00ccceececeeceseeseeeeeeeeneeaeuaee 100mw"”) 
Notes: 


(1) Derate linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chiorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 
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Types OPB800L, OPB810L Series 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS} TEST CONDITIONS 


Input Diode 


Ve [FowardVolage SSCS *d AV] r= 20m 
in [Reverse Curent SSCS ~* 00 WA [Vn = 2.0 


Output Phototransistor 


ViBr)ceEo _| Collector-Emitter Breakdown Voltage (30 | Vf Ig = 1.0mA 
V(BR)ECO | Emitter-Collector Breakdown Voltage 560 | |v | le = 100A 
100 


IcEO Collector-Emitter Dark Current nA VceE = 10.0V 


Q 
LU 
E 
@) 
pea | 
op) 


OPTICAL 
SWITCHES 


Coupled 
VceE(SAT) | Collector-Emitter Saturation Voltage 
Parameter A OPBS800L / OPB810L 0.4 V Ic = 250uA, IF = 20mMA 
Parameter B OPB801L / OPB811L 0.4 V Ic = 500nA, IF = 10mMA 


Parameter C OPB802L / OPB812L. 0.6 V Ic = 1800p/A, IF = 20mMA 


ICON) | On-State Collector Current 
Parameter A OPB800L / OPB810L 500 pA Voce = 10.0V, IF = 20.0mMA 
Parameter B OPB80iL / OPB811L 1000 LA Voce = 5.0V, IF = 10.0mA 
Parameter C OPB802L / OPB812L 1800 pA Voce = 0.6V, IF = 20.0mA 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed only 
on the parallel faces inside the device throat) are either IR transmissive plastic for 
applications where aperture contamination may occur or opaque plastic with aperture 
openings for maximum protection against ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB800L, OPB810L Series 


PART NUMBER GUIDE 


| OPB 8 X X X X X 
_ Optek Assembly _ a Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.010" 
Phototransistor , Aperture Width In Fron 
Output Family of Emitter | 
5 = 0.050" 
Discrete Shell Material Mounting Configurations 
Designation 
0 - Transmissive Plastic L - Solder Leads Termination 
Discrete Shell W - Wire Termination 


1 - Opaque Plastic 
Discrete Shell 


Mechanical And Electrical Specification Variations 
O - Electrical Parameter A 
1 - Electrical Parameter B 
2 - Electrical Parameter C 


*Assemblies with 0.010" apertures are currently available with electrical 
parameter “A” only. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB800L, OPB810L Series 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 
VCE=10V 200 
wr Normalized to - 
" ! z B24 
z = 100 EOS 
3 = 80 z OFE 
= = = HOF 
2 5 60 3 
= & a 
= B 40) < 
a 2 me 
= N 2 
= = ] o = 0.030 Volts between 
S a 20 = Ip =1 mA and 40 mA 
= S Normalized to i 
Ta = 25°C 
10 10 
§ 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 02 04 O86 08 10 12 14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C Ve - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


iF =20 mA (50% Duty Cycle) 
Vec=5 V 


Rise Time —— 
Fall Time ---- 


RELATIVE OUTPUT CURRENT 
tr, tf - RISE AND FALL TIME - sec 


ICEQ - RELATIVE COLLECTOR DARK CURRENT 


-3 
"50-250 £25 60 75 100 100 1K 5K 10K 
t- TIME - HOURS Ta - AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


All Part Numbers Ending in “1” 


Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 
LED Heating vs Forward Current vs Input Current vs Load Resistance 


Vee =10V 
Normalized to 


| 
IC(ON) is read the instant LED current is applied. The 


fight path is then blocked with an opaque object. 30 IF = 20 mA (50% Duty Cycle) 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - sec 


NORMALIZED OUTPUT CURRENT - % 


seconds later the opaque object is removed and Vcc =5 V 
IC(ON) is read again. This curve represents the per- Rise Time 
cent reduction in IC(ON) between these two readings. Fall Time -~-- 
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 100 IK 5K 10K 
IF - FORWARD CURRENT - mA Ri - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB800W 
May 1993 


(SP, OPTEK 


Wide Gap Slotted Optical Switches 
Types OPB800W, OPB810W Series 


Features 


e Choice of aperture size 

e Choice of minimum photocurrent 

e Choice of opaque or IR transmissive 
shells 

© 24" min 26 AWG PVC lead wires 


Description 


The OPB800W/OPB810W series of wide 
gap slotted switches provides the design 
engineer with the flexibility of a custom 
device from a standard product line. 
Building from a standard housing 
utilizing a .375" wide slot, the user can 
specify (1) electrical output parameters, 
(2) discrete shell material and (3) 
aperture width. Available with PC board 
mountable leads as OPB800L/OPB810L. 


Replaces 
KT800W - KT810W series 


Optek Technology, Inc. 


1215 W. Crosby Road 


1.23 (31.24) 
1.21 (30.73) 


1.005 (25.53) 
0.995 (25.27) 


. 130 (3.30) 
.120 (3.05) 


.130 (3.30) 
2 PL 
.120 (3.05) 


.745 (18.92) 
.725 (18.42) 
.380 (9.65) .110 (2.79) 
.370 (9.40) 


.110 (2.79) .085 (2.16) 
.080 (2.29) .075 (1.91) 1435 (11.05) 
.425 (10.80) 


.200 (5.08) 
.180 (4.57) 


.040 (1.02) 24.0° MIN 


26 AWG PVC 


.060 (1.52) 
-040 (1.02) 


.650 (16.51) 
.640 (16.26) 


-200 (5.08) 


.240 (6.10) .180 (4.57) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ................008. -40°C to +80°C 
Input Diode 

Forward DC. CUNGNE sie ict yoni saber hasa Veen wie ae iwhee ne dmaes 50mA 
Peak Forward Current (1 ws pulse width, 300 pps)................0.00e eee 3.0A 
Reverse: DC Voltages. 6ccsc encase itad cue coe eee eee ew aee eee 2.0V 
Power Dissipation ici erads dy eect i nieses tates eee ieadeadaawss 100mw") 
Output Phototransistor | 
Collector-Emitter Voltage .......... MEE eae ee Pe or Ai ahaa ke 30V 
Emitter-Collector Voltage ... 0... 0... ccc cece eee een reece eee eens 5.0V 
Collector DG CUnGent oic ei sGuvieegeties oe eens but ecau shea tdee bes 30mA 
Power Dissipation bd lesS bedi etek Gitare Gehan: has eS hiya es aed We aS 100mw”) 
Notes: 


(1) Derate linearly 1.82mW/°C above 25°C. 

(2) All parameters tested using pulse technique. 

(3) Wire terminations 24" of 7 strand, 26 AWG, UL 1429 insulated wire on each terminal. The 
devices incorporate a wire strain relief at the housing surface. The insulation functions and 
colors are: 


RED - IRED Anode 
BLACK - IRED Cathode 


WHITE - Phototransistor Collector 
GREEN - Phototransistor Emitter _ 


Other wire lengths and/or colors differing from the standard series are available. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB800W, OPB810W Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS! TEST CONDITIONS 
Input Diode 
VF Forward Voltage IF = 20mA 


in__[Reverse Curent SSCS «di 100 WA | Va 200 


Output Phototransistor 


ViBrR)ceo _| Collector-Emitter Breakdown Voltage (30 | [Vf Ic = 1.0mA 
VieR)EcO | Emitter-Collector Breakdown Voltage 50 | iV le = 100nA 
ceo _| Collector-Emitter Dark Current | 100 | nA | Vce=10.0V 


Coupled 


Collector-Emitter Saturation Voltage 
Parameter A OPB800W / OPB810W 
Parameter B OPB801W / OPB811W 
Parameter C OPB802W / OPB812W 


On-State Collector Current 
Parameter A OPB800W / OPB810W 
Parameter B OPB801W / OPB811W 
Parameter C OPB802W / OPB812W 


VCE(SAT) 


Ic = 250u/A, I- = 20MA 
Ic = 500pA, Ir = 10mMA 
Ic = 1800pA, Ip = 20mMA 


Vce = 10.0V, IF = 20.0mA 
Vce = 5.0V, Ir = 10.0mA 
Vce = 0.6V, IF = 20.0mMA 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the assembly’s 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed only 
on the parallel faces inside the device throat) are either IR transmissive plastic for 
applications where aperture contamination may occur or opaque plastic with aperture 
openings for maximum protection against ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB800W, OPB810W Series 
PART NUMBER GUIDE 


OPB 8 X X X X X 
Optek Assembly Aperture Width In Front 
~ Of Sensor 
5 = 0.050" 1=0.010"" 
Phototransistor Aperture Width In Front 
Output Family of Emitter 
| | 5 = 0.050" 
Discrete Sheil Material Mounting Configurations 
Designation 
0 - Transmissive Plastic L - Solder Leads Termination 
Discrete Shell W - Wire Termination 


1 - Opaque Plastic 
Discrete Shell 


Mechanical And Electrical Specification Variations 
0 - Electrical Parameter A 
1 - Electrical Parameter B 


2 - Electrical Parameter C 


*Assemblies with 0.010" apertures are currently available with electrical 
parameter “A” only. 
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Types OPB800W, OPB810W Series 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


Q 
Lu 
f— 
= 
oO 
— 
Y) 


i 
<tr 
OG 
eo 

= 
OF 


0 =0.030 Volts between 
Ire =1 mA and 40 mA 


IF — FORWARD CURRENT - mA 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


Normalized to 


Ta = 25°C 
5 10 15 20 25 30 35 40 <A05--=20 0 20 40 #60 #80 02 04 O06 O8 10 1.2 14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 
i 
a IF = 20 mA (50% Duty Cycle) 
Ea Vec=5 V 
3 3 
xe a Rise Time —— 
= ES ! Fall Time ---- 
= 5 w 
= S = 
= a = 
: : : 
x > Pe 
& = a 
2 ce = 
= 
t- TIME - HOURS RL - LOAD RESISTANCE - ohms 


All Part Numbers Ending in “1” 


Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 
LED Heating vs Forward Current vs Input Current vs Load Resistance 


IC(ON} is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


IF = 20 mA (50% Duty Cycle) 


NORMALIZED OUTPUT CURRENT - % 
tr, tf - RISE AND FALL TIME - sec 


Te 
eof iy 
ee FL LLL 


seconds later the opaque object is removed and vec =5 V 
IC(ON) is read again. This curve represents the per- fae Tine 22s 
cent jaa in IC(ON) between these two readings. Fell Time, -——- 
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 
; IF - FORWARD CURRENT - mA 100 IK 5K 10K 
RORY EUBENT smn RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB804 
May 1993 


Slotted Optical Switch | 


Type OPB804 


Features 


Non-contact switching 

Printed circuit board mounting 
0.155" wide slot 

0.300" lead spacing 


Description 


The OPB804 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.155" (3.94mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 


Optek Technology, Inc. 


1215 W. Crosby Road 


_ 510(13.0) K c 
ecco a OE ICE 
| “| "760(4.06) E maa BOTTOM VIEW 
.260(6.60) — 
-240(6.10) A : 


4 NOTE: THIS DIMENSION IS CONTROLLED 
160(4.06) — AT THE HOUSING SURFACE 


ea ___ -130(3.30) 
140(3.56) | .120(3.05) 


cree eetanann 


-— OPTICAL § 


.080(2.03) 
-060(1.52) 


DIMENSIONS ARE IN 


DOT INDICATES INCHES (MILLIMETERS) 


} 
* 35(8.89)MIN COLLECTOR LEAD 
t 


-110(2.79) 


_—__1__ — 020.020 SQ NOM 
310(7.87) | J 
0902.29) 


2907.37) - eee 
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


ai lee SEE NOTE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature................0000 eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
OUI doce st sahven eomrnconnd nace ca uitan estes nian eibenes cen 240°C") 
input Diode | 
Continuous Forward Current ........ 0... eee eee eee eee teen e tenes 50mA 
Peak Forward Current (1 us pulse width, 300 pps) .................002 eee 3.0A 
Reverse Volage iais.. voce teat aam de eas tet eRe ene awe tes ... 2.0V 
Power Dissipation sce ccs toa eho Pee oA Coe Ne Sine ee aes 100mw®) 
Output Phototransistor 

Collector-Emitter Voltages. gi 3.3 wawsceureaene Paesadane ssuele@anwainee Mims 30V 
Emitter-Collector Voltage ..........0. 00 c cece eee eee e eee 5.0V 
Power Dissipation...........0ccec cece cece eeceeeesueeeeeeaennee, 100mw®?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


if - FORWARD CURRENT - mA 


ao =0.030 VOLTS BETWEEN 
lf = 1 mA and 50 mA 


VF - FORWARD VOLTAGE - VOLTS 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB804 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER rMIN | MAX | UNITS | TEST CONDITIONS 


input Diode 


Ve Forward Voltage | | 4.70 ]V | lk=20mA 
IR Reverse Current | | 100 | pA Vr =2.0V 


Output Phototransistor 


Vipr)cEo _| Collector-Emitter Breakdown Voltage (30 | Vs tc = 1.00mA 
V(BR)ECO ~—_| Emitter-Collector Breakdown Voltage oe ae ae le = 100A 


IcEo _| Collector-Emitter Dark Current Vce = 10.0V, Ir =0, Eo =0 


Coupled 
VcE(saT) __| Collector-Emitter Saturation Voltage eee 
On-State Collector Current yA 


Typical Performance Curves 


ane 
ae 
LO 
OFE 
215s 
NM H 


Ic = 250u/A, Ir = 20mMA 
Voce = 10.0V, IF = 20mA 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
BEDZ ere Oe 
" ope 


BRIAN 
TTT VAX 
BERRIEN 


¥ 
amas 
= 
ca 
rae 
|| 
= 


RELATIVE OUTPUT CURRENT 


VcE=10 V 
IF = 20 mA 
NORMALIZED TO 


NO 
So 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


it 
(Eas 
AG 


10 


5 10 15 20 25 30 35 40 “40220 +0 + 20 40 60 80 

IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME ~ HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


IF =20 mA (50% Duty Cycle) 
Vcc =5 V 

RISE TIME —— 

FALL TIME --- 


RELATIVE 
COLLECTOR DARK CURRENT 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


= 25 50 75 100 5 10 15 20 25 30 35 40 
TA - ant seuPeRATUE - € IF - FORWARD CURRENT - mA 


Rt - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB806 
May 1993 


Slotted Optical Switch 
Type OPB806 


Features 


Non-contact switching 
Base or side mounting 
0.125" wide slot _ 
Fast switching speed 


Description 


The OPB806 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.125" (3.18mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the siot. 


Optek Technology, Inc. 


1215 W. Crosby Road 


1.060(26.92) 
1.040(26.42) 110(2.79) 
.855(21.72)_, .090(2.29) 


.845(21.46) 


NOTE: CONTROLLED AT A — ANODE 


—- HOUSING SURFACE K — CATHODE 


t E — EMITTER 
025(0.64) 


.210(5.33)_ SQ NOM C — COLLECTOR 


*.50(12.7) .015(0.38) 


MIN .190(4. 82) 
_. 895(16.64) 
.130(3.30) (635116. 13) 


270(6.86) accuses 110(2.79) | Pe 


DOT INDICATES COLLECTOR 


.205(5.21) 
.195(4.95) 


.250(6.35) . 090(2.29) 4} 


Sa ee ae 

510(12.95)} € .055(1.40) 

490(12.45) ‘045(1.14) 
\ Ea SEE NOTE 


130(3.30) _, | 39009. 125(3.18) on 4 pics 


120(3.05) 380(9.65) 115(2.92) 
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ............ 0... cece eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
NOUN ie fh es ate hod Soho ats ua an iced Rhidivay Gol Ne hs tok Dat ante Be Gr aad ar Se ame edee ad 240°C") 
Input Diode 

Continuous Forward Current ........0.. 0c cee cece cence eee eee eeas 50mA 
Peak Forward Current (1 ps pulse Width:-G00'00S) +6 isdn etuette teey ee oie 3.0A 
Reverse Voltage. xsck ec rnttt ct elniey Adayue ete Speke tev ee han eae y perce 2.0V 
POWCF DISSIPAHON co.cc 28k Hos wa eee ee horn ge Ai hehehe neat 100mw?) 
Output Phototransistor 

Collector-Emitter Voltage <<<. sade edGetalbs deep ete oie ae oe 30V 
Emitter-Collector Voltage 4i..4.4.4.06.c0sesaiw a wowtew ews er eos dws sean 5.0V 
POWSr DISSIPANON : wes cd eases ee ae eee teak domyee eae eines 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol! alcohols are. recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 
Forward Current 
vs Forward Voltage Input Diode 


o =0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


IF -- FORWARD CURRENT - mA 


0.2 04 O68 O8 10 412 #14 
VF - FORWARD VOLTAGE - VOLTS 
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Type OPB806 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN |MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve Forward Voltage ae aa le = 20mA 
IR Reverse Current 100 Vr = 2.0V 


Output Phototransistor 
ViBR)cEO | Collector-Emitter Breakdown Voltage Ea oe Ce Ic = 100pA, 


ViBR)ECO | Emitter-Collector Breakdown Voltage a ee ee le = 100uA, 
ICEO Collector-Emitter Dark Current Voce = 10.0V, IF = 0, Ee = 0 


apne 
Loe 
©) 

p- = O 
Ore 
oe 
aOV-n 


Coupled 
VcE(sat) _ | Collector-Emitter Saturation Voltage a Ic = 200n/A, Ir = 20mA 
Ic(ony | On-State Collector Current (040 {| | Voce = 0.5V, Ir = 20MA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
300 

VcE=0.5 V Ly 200 pole ee 
se 200} NORMALIZED TO 
IF =20 mA i 
5 * 
% 100}—+_ ra ed —- z 
= g9-t 1 = 80 = =ar ce 
= | 4 o ‘ 3 
= 80 5 Or : 
a = = 
q 40 = 40 2 
Ss = 
= = VCE=10 V = 
Ss 20 = 207 ip=20 mA a 

= NORMALIZED TO 


10 


§ 10 15 20 25 30 35 40 
-40 -20 0 20 40 60 80 
Ie FOR WARENCUARENT:=imA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


RISE TIME —— 
FALL TIME --- 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC({QN) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


1 
-25 50 75 100 5 1 15 20 25 30 35 40 100 1K 5K 10K 
TA - ance areca ae IF - FORWARD CURRENT - mA RL ~ LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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- Product Bulletin OPB818 
May 1993 


Slotted Optical Switch 
Type OPB818 


Features 


e Non-contacting switching 

e For direct PC board or dual-in-line 
socket mounting 

e 0.400" lead spacing 

~®@ 0.200" wide slot 


Description 


The OPB818 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
black plastic housing on opposite sides 
of a 0.200" (5.08mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. The OPB818 is 
designed for direct soldering into PC 
Boards or mounting in standard 
dual-in-line sockets. 


Optek Technology, inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


ot, 


BOTTOM VIEW 


NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


.075(1.91) .135(3.43) 
i. .065(1.65) .115(2.92) 


~_ 010(15.49) 
.590(14.99) 


7 


.260(6.60)} § E 
.240(6.10)1 + + 


-210(5.33) 
190(4.83) 


.210(5.33) 
.190(4.83) 


= ie 


-| —_— 


-— OPTICAL & 


DOT INDICATES 
ANODE LEAD 


2510.64) 6 on 


i010. | - of 5(0.38) 
3909.91)| 


“CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


j 
*.425410.80 MIN 


.110(2.80) 


090(2.29) | - NOTE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature ............... 00. cee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
IOI s.5 Air athi eee edad eae ots tena ndiar eke drnaihReaumieg aoa 240°C") 
Input Diode 

Continuous Forward Current ......... 0.0... ccc eee eee eee eens 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ...................00 22 3.0A 
Heverse VolaGe sie. nui ees eae thaneuuea Me eed Hee Hes aeNa ee 2.0V 
Power DiSSiIDauON sic st crew se neyo bane ieee dee sheep Sheed Se hoee 100mw®) 
Output Phototransistor 

Collector-Emitter Voltage .. 0.0... eee ee eee ence eens 30V 
Emitter-Collector Voltage ... 0.2... 0... ccc eee eee teen nage 5.0V 
POWe6r DISSIDANON .5:3:4.53 fx eee Beka Re AEE ee wees eS EAS TOSS ENO AA 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when wave soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 
Forward Current 
vs Forward Voltage Input Diode 


If - FORWARD CURRENT - mA 


o =0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


02 04 O86 O8 10 12 14 
VF - FORWARD VOLTAGE ~ VOLTS 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB818 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN. | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve Forward Voltage Redes ME lz = 20mA 
: Va=20V 


Output Phototransistor 
V(BR)CEO | Collector-Emitter Breakdown Voltage Ic = 1.00mA 


ViBR)ECO | Emitter-Collector Breakdown Voltage so le = 100pA 
lceEo _| Collector-Emitter Dark Current Pao | VceE = 10.0V, Ir = 0, Eo = 0 


Coupled 


VcE(SAT) | Collector-Emitter Saturation Voltage | | 0.40 FV Ic = 50uA, Ir = 20mA 


Voce = 10.0V, IF = 20mMA 


am 
LW 
E 
Oo 
a 
ep) 


OPTICAL 
SWITCHES 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
Bee a0 
# - 
#F 

: pZaa - : 
= ee 
é AT g 10 : 
< | ESN) CEES ETZSED CRG) ED SD = 0 p= a 
2 4 ae Ee Ge Ga S 805 & 

Pen oro ee 3 S 
= i ae Tan SR Kae Re = 60 = 
= ean ae Be ie ee & > 
2 oa: a Bs Ge B40 5 
8 [Pale Te Dl ae 2 w 
a 3 — 
CTE) ad eas 
5 = 20F ip=20 mA z 
7 = 


NORMALIZED TO 
=25°C 


10 10 


5 10 15 20 25 30 35 40 240 = 90 0 20 40 #60 #80 
iF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


10° 


If = 20 mA (50% Duty Cycle) 
Voc =5 V 

RISE TIME ——— 

FALL TIME --- 


TOOT 
ce i 


ant rid 


-25 50 75 100 5 10 15 20 25 = =30 35 40 
TA - sain Enna - ¢ iF - FORWARD CURRENT - mA 


10? 


10 


1.0 


ai 


ICON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME ~ usec 


10°? 


1075 


Rt - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(SP), OPTEK 


Slotted Optical Switches 
Types OPB820, OPB820S10, OPB820S5, OPB820S3 


Features 


@ Non-contact switching 

e Three standard aperture sizes for high 
resolution 

e Low profile 

e 0.080" wide gap 

e 0.275" lead spacing 


Description 


The OPB820, OPB820S10, OPB820S5, 
and OPB820S3 each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.080" (2.03mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. All assemblies have 
.040" wide apertures located in front of 
the infrared diode. For phototransistor 
side aperture size, see chart below. 
Available with 4.5" min, 26 AWG wires 
as OPB821 series. 


Phototransistor 
OPB# Aperture Width 
OPB820 .040" 
OPB820S10 .010" 
OPB820S5 .005" 
OPB820S3 .003" 
Replaces 


OPB820S12, OPB820S7, KT8155 


1215 W. Crosby Road 


395 (10.03) 


-375 ( 9.53) 08S (2.18) 
.080 (2.03) .O75 (1.98) 
a oPTIcAL & 
.110 (2.79) ya 110 (2.79) 


-090 (2.29) 


.250 (6.35) 

.230 (S.84) 
.130 (3.30) 
-110 (2.79) 


7 360 (9.14) 
.350 (8.89) 
6110 (2.79) 
090 (2.29) 
110 (2.79) | 
* "090 (2.29) 


2X R .072 (1.83) 


__f (2.29) 
Ne al 
WHITE 


DOT 
INDICATES COLLECTOR 


.075 (1.91) 


.020 (0.51) 
so TYP 


.130 (3.30) 
.120 (3.05) 
APERTURE SIZE 
OPB820S10 .010 X .040 (.25 X 1.02) 
OP8B20SS .005 X .040 (.13 X 1.02) 


OP68B20S3_ .003 X .040 (.08 X 1.02) 
.130 (3.30) 


.410 (2.79) 


S20 (13.21) 
.500 (12.70) 


BOTTOM VIEW X% DIMENSION CONTROLLED AT THE HOUSING BASE 


ONLY 
® CATHODE LEAD. OTHER LEADS ARE .06 (1.52) NOM. LONGER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................0005 -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ON oo sired a hints Gatto wane 6-6 Gtk dae 8 Ae Saw Se oe Ge ee 240°C") 
Input Diode 

Continuous Forward Current ....... 0.0... ccc eee eee eee eens 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ............... 0.0 ee eee 3.0A 
Reverse: Voltage i616 vvcaaiis st Cem cn Aine es odew eeu bene whee aes 2.0V 
Power Dissipation... .. Ferg tehe Racesenes achat wire eM aaa a AN OM ah ta ane 8 aoc ee nee rath 100mw®) 
Output Phototransistor 

Collector-Emitter Voltage ... 0.0... eee ete n ees 30V 
Emittor-Collector Voltage ie i-i 050 2eatiaiees Var ieee wen wea ees aes s Kes 5.0V 
POWEr DISSIDAllON scans 4.26 te panes e ee OS el alee tyes eRe ees 100mw?) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Carrollton, Texas 75006 


Optek Technology, Inc. | 
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Types OPB820, OPB820S10, OPB820S5, OPB820S3 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS | TEST CONDITIONS 


Input Diode | 
| Forward Voltage | OV 
Reverse Current TST Cd 00 S*d AAC 


Output Phototransistor 


ViBrR)cEO _| Collector-Emitter Breakdown Voltage | 30] fp = 1.00mA 


ViBR)ECO | Emitter-Collector Breakdown Voltage | f6O TM le = 100nA 
lcEo _| Collector-Emitter Dark Current Pf 100 | nA] Vice = 10.0V, Ir = 0, Eo = 0 


Coupled 
VCE(SAT) 


Collector-Emitter OPB820 
Saturation Voltage OPB820S10 
OPB820S5 
OPB820S3 


OPB820 
OPB820S10 
OPB820S5 
OPB820S3 


Ic = 250n/A, Ip = 20mMA 
Ic = 250A, Ir = 20MA 
Ic = 125n/A, lr = 20mMA 
Ic = 40pA, Ip = 20MA 
Vce = 5.0V, IF = 20MA 
Voce = 5.0V, Ir = 20MA 
Vce = 5.0V, I-F = 20MA 
Vce = 5.0V, IF = 20mMA 


On-State Collector Current 


Typical Performance Curves 


OPB820S12, OPB820S7, OPB820S5 


Normalized Output Current Rise and Fall Time Normalized Output Current 
vs Input Current vs Load Resistance vs Ambient Temperature 


Vce=10 V 
NORMALIZED TO 
lF=20 mA 


VcE=10V 
IF=20 mA 
NORMALIZED TO 


tr, tf - RISE AND FALL TIME - yisec 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


iF=20 mA (50% Duty Cycle) 
vcc=5 V 

RISE TIME —— 

FALL TIME --- 


5 10 15 20 25 30 35 40 aor 2ne ee Oa 


i z 1K 5 
IF - FORWARD CURRENT - mA Ri - LOAD RESISTANCE - ohms TA - AMBIENT TEMPERATURE ~ °C 
All Assemblies 
Forward Current Relative Output Current Reduction in Output Current Due to 
vs Forward Voltage Input Diode vs Time LED Heating vs Forward Current 


iF - FORWARD CURRENT - mA 
RO 
S&S 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC({ON) between these two readings. 


o=0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


RELATIVE OUTPUT CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


02 04 O86 08 10 12 214 
0 000 10, 
VF - FORWARD VOLTAGE - VOLTS ? +. TIRAE oe iis 


5 10 15 20 25 = 30 35 = 40 
IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB821, OPB821S10, OPB821S5, OPB821S3 


Features 


e Three standard aperture sizes for 
high resolution 


Low profile, 0.080" wide slot 
4.5" min, 26 AWG wire leads 


TX-TXV process available 
(see Hi-Rel section) 


Description 


The OPB821series each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.080" (2.03mm) wide slot. 
-Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. All assemblies have 
.040" wide apertures located in front of 
the infrared diode. For phototransistor 
side aperture size, see chart below. A 
minimum of 4.5" (114.3mm) lead wires 
ease assembly where PC board 
mounting is not practical. Available with 
PC board mountable leads as OPB820 
series. 


Phototransistor 
OPB# Aperture Width 
OPB821 .040" 


OPB821S10 ~—.010" 
OPB821S5 005" 
OPB821S3 003" 


Replaces 
OPB821S12, OPB821S7, KT8165 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE EMITTER 
ORANGE BLUE 

~~ 
CATHODE COLLECTOR 
GREEN WHITE 360 (9.14) 


4.50 (114.30 Fa 
Mee } .350 (8.89) 


.250 (6.35) 
.230 (5.85) .285 (7.24) 
.265 (6.73) 


=< Co —3 Coss Ss 
.610 (15.49) = t— ak 


Le .395 (10.03) 


.590 (14.99) Z .375 ( 9.53) 
ox} sy CTS 
| 
.085 (2.16) 
#26 AWG 075 (1.91) 
mn OPTICAL ¢ 


.085 (2.16) 


.095 (2.41) 
.130 (3.30) 


.110 (2.79) 


.080 (2.03) 110 (2.79) 


.070 (1.78) .090 (2.29) 
-130 (3.30) 
.120 (3.05) 


BOTTOM VIEW DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................... -40°C to +80°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
OTN css is-Gis hee dst Rn is Shee GAG a oe eS 240°C") 
input Diode 

Continuous Forward Current ...........- 0... cee eee eee ee eee ees 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ...................-008- 3.0A 
ReVeIse VOlAGe sak ihe sored Oe ducer tee sion bind Yaa eee 2.0V 
POwWer DISSIDANON 24x ieieakee ook Ge ee aed tx eee ee 100mw?) 
Output Phototransistor | 
Collector-Emitter Voltage 04.665 ae eines ee eae eS ie eee ede eas 30V 
Emitter-Colector Voltage vex ccna sige hue uae Vas ties ei oN ee a eeeties 5.0V 
Power Dissipation.......... 0.0. cece cece cee e eee neeeseueeeneees 100mw??) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.82mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Carrollton, Texas 75006 (214) 323-2200 —~#Fax (214) 323-2306 
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Types OPB821, OPB821S10, OPB821S5, OPB821S3 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ve [FowardVolageSSCS~SSC*dz OB 
in __[Reverse Curent ——————SSSSSS*dY «i100 [WA Ve 2.00 


Output Phototransistor 


Vipr)cEO | Collector-Emitter Breakdown Voltage 30 | [Vv [| Ic=1.00maA 
V(BR)ECO | Emitter-Collector Breakdown Voltage re ae le = 100nA 
Vor = 10.0V, ir =0, Eo=0 


a 
LL 
2 
O 
ae 
Y) 


OPTICAL 
SWITCHES 


Coupled 
VCE(SAT) 


Collector-Emitter OPB821 
Saturation Voltage OPB821S10 
OPB821S5 
OPB821S3 


OPB821 
OPB821S10 
OPB821S5 

OPB821S3 


Ic = 250A, Ir = 20MA 
Ic = 250n/A, IF = 20MA 
Ic = 125p/A, Ir = 20mMA 
Ic = 40n,A, I— = 20mMA 


VceE = 5.0V, IF = 20mMA 
Vce = 5.0V, IF = 20mMA 
Vce = 5.0V, IF = 20mMA 
Vce = 5.0V, Ir = 20mMA 


On-State Collector Current 


Typical Performance Curves 


OPB821, OPB821S10, OPB821S5, OPB821S3 


Normalized Output Current Rise and Fall Time Normalized Output Current 
vs Input Current vs Load Resistance vs Ambient Temperature 


et ete 


Typ 


200 


VCE=10V 
NORMALIZED TO 


6 700F ie = 20 mA po 80 ' “ 
2 ae . = 100 
x 100 . GERGEEED (SSRIS GARAGE GERAIS EE s food 
=> 80 ES Gee SSS Gee a = E3 8c 
oo 4+ E 2 
5 60 ee oe oe oe 2 5 OAT 
5 (i Ge a ee e IZA 
: : mea i ell ee 
2 ie eos le o 2 
aol a = 
= Eeae = IF =20 mA (50% Duty Cycle) = VCE= 10 V Ras 
S 70 = a 20 ip=20 mA 
7 a ole = NORMALIZED TO 


RISE TIME —— 
FALL TIME --- 


10 
-40 -20 0 20 = 40 60 8=- 880 
RL - LOAD RESISTANCE - ohms TA - AMBIENT TEMPERATURE - °° 


5 10 15 20 25 30 35 40 
iF - FORWARD CURRENT - mA 


All Assemblies 


Forward Current Relative Output Current Reduction in Output Current Due to 
vs Forward Voltage Input Diode vs Time LED Heating vs Forward Current 


0.8f- IF =20 mA 
VceE=10V 


IF - FORWARD CURRENT - mA 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


RELATIVE OUTPUT CURRENT 


02 #04 O68 O08 10 12 14 O10 100 1,000 10,000 5 10 15 20 25 30 35 40 
VE - FORWARD VOLTAGE - VOLTS t- TIME - HOURS IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Dual Channel Slotted Optical Switches 
Types OPB822S, OPB822SD 


Features 


Dual channels side-by-side 
0.090" wide slot 
Non-contact switching 


Single or double apertures for high 
resolution 


e OPB822S (apertures on sensors only) © 


e OPB822SD (apertures on both 
emitters and sensors) 


Description 


The OPB822S and OPB822SD each 
consist of two infrared emitting diodes 
and two NPN silicon phototransistors 
mounted in a “side-by-side” configuration 
on opposite sides of a 0.090" (2.29mm) 
wide slot. Phototransistor switching 
takes place whenever an opaque object 
passes through the device slot. The 
OPB822S has 0:010” (.25mm) by 0.080" 
(2.03mm) apertures in front of both 
phototransistors. The OPB822SD has 
the same sized apertures in front of both 
phototransistors and both emitters. Dual 
channels enable direction of travel 
sensing. The low cost IR transmissive 
plastic housing reduces possible 
interference from ambient light and 
provides dust and dirt protection. 


Dual channel (over/under) configuration 
available as OPB826 series. 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


“CATHODE LEADS. OTHER LEADS ARE 
.06(1.52) NOM LONGER. 


.710(18.03 


5 .130(3.30) 
.690(17.53) 


.120(3.05) 
DIA 2PLCS 


.217(5.51 
.207(5.26) 


.119(3.02) 
.109(2.77) 


130(3.30) 5 a5 — 
.120(3.05) 
2 PLES SS 


A Eee 
O'T | | | @) | 
Fite 
16014.06 
7501381) 


.230(5.84) 
.210(5.33) 


BOTTOM VIEW 


.410(10.41) 
.390(9.91) 


100(2.54) 
ea 080(2.03) 


450(11.43)_ 
430(10.92) | 


OPTICAL & 
oo ae WHITE DOT INDICATES PIN 1 


= 410(10.41) 
.285(7.24) .390(9.91) 
.265(6.73) 


025(0.64) 
015(0.38) 92 NOM 


|____.|__.300(7.621 
APERTURE SIZE 


OPB822S (SINGLE APERTURE) .010x.080(0.25 x 2.03) 
OPB822SD (DOUBLE APERTURE) .010 x.080(0.25 x 2.03) 


{ 

.110(2.79) 
090(2.29) 
120(3.05) _ .110{2.79) 
100(2.54) 090(2.29) 

NOTE NOTE 
NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


*.425(10.80)4 MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature... 2.0.0.0... cece eee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HON ects aneass ie piedesiedhe been Res Sea Sweet am eae ey ee wel: 240°C") 
Input Diode 

Continuous Forward Current ......... 00. ccc cece eee eee eens 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ................. one? cae 3.0A 
Reverse: V0llage ac ih ccd eee teehee ween eeu eee neem nee one ee pares 2.0V 
Power Dissipation............... se chip ec aetna elas Seah Gohl es Aa Ghia Soe Se 100mw®) 
Output Phototransistor(s) | 
Collector-Emitter Voltages s0s cc s4.w ieee ee Ie eee Ge wie eee ee ees baie d4 30V 
Emitter-Collector Voltage a...4.440:s cag utaiee ee bts cies ee a eee eos 5.0V 
Power Dissipation. ........ 6... cece cence eee eee eee tenes 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 
Normalized Output Current 


Normalized Output Current 
vs. Forward Current 


vs Ambient Temperature 


VCE=10V eS 200 
NORMALIZED TO 


* if =20 mA # 

e ' 

= ke 

ce ie 100 | HL 

= = 80 b- se 

: ae ie 

2 5 Pio 

: eal Sai 

Ce 

NG ad 

: : Gael 

< = 

= < VCE = 10 V | 
= 

S 5 20F ip=20 mA 


NORMALIZED TO 


TA = 25°C 


10 
5 10 15 20 25 30 35 40 

if - FORWARD CURRENT - mA -40 -20 0 20 40 60 80 

TA - AMBIENT TEMPERATURE - °C 
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Types OPB822S, OPB822SD 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


Ir Reverse Current Vr = 2.0V 


Output Phototransistor 


V(BR)CEO ‘| Collector-Emitter Breakdown Voltage Ic = 1.0MA 
V(BR)ECO | Emitter-Collector Breakdown Voltage se| le = 100A 


IcEO Collector-Emitter Dark Current 100 | Voce = 10.0V, Ir = 0, Ee=0 


Coupled 
VCE(SAT) 


Ic = 125pA, IF = 20mMA 
Ic = 50nA, IF = 20mMA 

Vee = 10.0V, IF = 20mMA 
Voce = 10.0V, IF = 20mA 


OPB822S 
OPB822SD 


On-State Collector Current OPB822S 250 uA 
OPB822SD 100 pA 


Collector-Emitter Saturation Voltage 


Typical Performance Curves (All Assemblies) 


Forward Current Relative Output Current Relative Collector Dark Current 
vs Forward Voltage Input Diode vs Time vs Ambient Temperature 
e is ear ee 
A= | 
" = 0p IF ZO mA =a -26 = 
2 _ CE = 
o 
: ae (ee ee ee eee 
< (ey) 
z sy, | | | | #s 
: ae ae es Se 
<r —_d 
02 O04 O68 O08 10 #12 14 00 100 1,000 10.000 1073 
-50 -25 50 75 100 
VF - FORWARD VOLTAGE - VOLTS t- TIME - HOURS Th - Pee Ee ce _ of 


Rise and Fall Time Reduction in Output Current Due to 
vs Load Resistance LED Heating vs Forward Current 


iC(ON) is read the instant LED current is applied. The 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) 1s read again. This curve represents the per- 
cent reduction in (C(ON) between these two readings. 


tr, tf — RISE AND FALL TIME - psec 


IF =20 mA (50% Duty Cycle): 
Vec=5V 

RISE TIME —— 

FALL TIME --- 


5K 5 10 16 20 25 30 35 40 
RL - LOAD RESISTANCE - ohms IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB825, OPB825A, OPB825B 


Features 


Non-contact switching 
0.160" wide slot 
0.300" lead spacing 
Fast switching speed 


Description 


The OPB825, OPB825A, and OPB825B 
each consist of an infrared emitting 
diode and an NPN silicon phototransistor 
mounted in a low cost black plastic 
housing on opposite sides of a 0.160" 
(4.06mm) wide slot. Phototransistor 
switching takes place whenever an 
Opaque object passes through the slot. 
The OPB825 has no mounting tabs and 
is intended for direct insertion into PC 
boards or dual-in-line sockets. The 
OPB825A has a single mounting tab on 
the phototransistor side. The OPB825B 
has mounting tabs on both sides. 


Optek Technology, Inc. 


1215 W. Crosby Road 


OPB825 OPB825A 


140(3.56) -.170(4.31) .260(6.60) rs 70(17.02 7 


.120(3.05) -.130(3.30) PZUTCAT 10) 650(16.51) 


120(3. 05) .120(3.05) 


.100(2.54) 
-460(11.68) 


ie 1.18) 


110(2.79) 9. 
090(2.29) NOTE 


415(10.54) 
.395(10.03) 
ue, SESE 


-400(10.16) REF 


.130(3.30) pg 
-120(3.05) 
.250(6.35) 


4 
NOTCH .130(3.30 
INDICATES "120(3.05) 
COLLECTOR 


.130(3.30) 
.025(0.64) 


.230(5.84) — | 
0150.38) 54 NOM 
NOTE: THIS DIMENSION IS CONTROLLED oe 
AT THE HOUSING SURFACE 


OPB825B —| }- 


.120(3.05) 
7100(2.54) 


430(10.92) 

410(10.41) 
910(23.12) 
—— 890(22.61) 
<.690(17.53)_. 
.680(17.27) 


i] | 
.110(2.79) 
.090(2.29) 


250(6.35) 
= '230(5.84) 


4 t 
130(3.30) pia 2 pics .130(3.30 
120(3.05) 120(3.05) 


“CATHODE LEAD. OTHER LEADS .06(1.52) NOM LONGER. 


A OF 
.110(2.79) 
090(2.29) BOTTOM VIEW 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature................- ce ee eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


MOOI reach Pacers wets ce et wiser eatcasictehy ete tag agatha tie ng ese geo 240°C") 
Input Diode 

Continuous Forward Current .......... 0.0. cece cece eee eee eee ete 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ..................0.008. 3.0A 
ReEVeISe VONAQG? ceed ela dene Si ans ee dees eee Sense weeeees 2.0V 
Power DiSSiPauOn i is.ncs pec eietwenlos ccs Own Ree Wee obese ease Sewer 100mw® 
Output Phototransistor 

Colfector-Emitter Voltage ei.i6 iy cnewe deck eaiete ead eae ec Reed wweees 30V 
Emitter-Collector Voltage: i2 ichs dc vse tote so 4 eh ween eee was sa 5.0V 
POWer DISSIDAlONs.. cx gaue eei ee doe ates tes ve weery soda keas 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 
40 


IF - FORWARD CURRENT - mA 


o=0.030 VOLTS BETWEEN 
lF=1 mA and 50 mA 


02 04 O06 O08 10 12 1.4 
VF - FORWARD VOLTAGE - VOLTS 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB825, OPB825A, OPB825B 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS | TEST CONDITIONS 


Oe Diode 


Forward Voltage a EC 
[Reverse Curent SSCS *dt 0 Vn = 20 


ae Phototransistor 
V(BR)CEO | Collector-Emitter Breakdown Voltage Ve | Ios = 1.00mA 


Vier)yeco | Emitter-Collector Breakdown Voltage | le = 100nA 


ICEO Collector-Emitter Dark Current Voce = 10.0V, lr = 0, Ee = 0 


Collector-Emitter Saturation Voltage ) fj o40 [Vv 
On-State Collector Current (600 | (pA 


Typical Performance Curves 


Coupled 
VCE(SAT) 


Ic = 250A, IF = 20mMA 
10.0V, IF = 20mA 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
- 5 ee He 
— ! TA = 25°C —~_| 
= = 100 & 0.8 es 20a a -290 
a a rv] CE= 
3 <= 80 ce 
: ag S as pF 
a Lary _ Vv. 
= = 2 a a a 
e Sat = (Cree an, ee SN? 
CE= = 
g = 20 ip=20 mA = ee (Ea eee 
. 8 NORMALIZED TO p= ot iP 4 
is aes aes ee 
5 10 15 20 25 30 35 40 a oe as Gr A RD a 00 100 7000 10,000 
IF — FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


RISE TIME ——— 
FALL TIME --- 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON} between these two readings. 


tr, tf - RISE AND FALL TIME - psec 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


-38 . : 
-50 -25 0 25 50 75 100 5 10 15 20 25 30 35 40 
TA - AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA 


Ru - LOAD RESISTANCE ~ Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB826 
May 1993 


Dual Channel Slotted Optical Switches 
Types OPB826S, OPB826SD 


Features 


e Dual channels over/under 
e Direction of travel sensing 
e Single or double apertures 
for high resolution 
e 0.100" wide slot 
e OPB826S (apertures on sensors only) 


e OPB826SD (apertures on both 
emitters and sensors) 


Description 


The OPB826S and OPB826SD each 
consist of two infrared emitting diodes 
and two NPN silicon phototransistors 
mounted in an over/under configuration 
on opposite sides of a 0.100" (2.54mm) 
wide slot. Phototransistor switching 
takes place when an opaque object 
passes through the slot. The OPB826S 
has 0.010" (.25mm) by 0.040" (1.02mm) 
apertures in front of both 
phototransistors. The OPB826SD has 
the same sized apertures in front of both 
phototransistors and both emitters. Dual 
channels enable direction of travel 
sensing. The low cost IR transmissive 
plastic housing reduces possible 
interference from ambient light and 
provides dust and dirt protection. 


Dual channel (side-by-side) 
configuration available as OPB822 
series. 


Optek Technology, Inc. 


1215 W. Crosby Road 


i sd TOP VIEW 
ih 7083) | DIMENSIONS ARE IN 4 (5) E Ge 
BONES INCHES (MILLIMETERS) y (¢) 


peers (3) E 
hfe 0 

410 (10.41)] &) 0 K (7) Le (2) C 

390 (9.91) vi K (8) ac 
a PINS 1, 4 


, 9 & 8 FOR UPPER CHANNEL 
.04 ‘Me PINS 2, 3,6 &7F 


OR LOWER CHANNEL 
-370(9.40) 110 (2.79) w— -205(5.21) 
3609.14) | i iz 090 (2.29) 

co aa 
425 (10.80) ; 


.195(4.95) 
‘415 (10.54)| -920(13.21) 


.055(1.40) 
-510(12.95) 


.045(1.14) .230(5.84) 


38019.65) 4 -220(5.59) 
370(9.40) 4, 
\ .025(0.64 PIN NO. 1 
015(0.38) 92 NOM = .055(1.40 


.045(1.14) 


_545(13.85)_ | 


064(1.63) 4 
054(1.37) DIA NOM 


NOTE 
.100(2.54) eae 
NOM 


535(13.59) 
a 
wo £90 (19.05) a NOTE: MECHANICAL ALIGNMENT PINS 


730 (18.54) LOCATED ON OPTICAL ¢ 
*CATHODE LEADS. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature...............00.000e eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


HORI Piensa nates gaaik cea itet Ris Acearine at ais ch name a Ronee al 240°C") 
Input Diode 

Continuous Forward Current ...... 20.0.0... cece eee eee ee teenies 40mA 
Peak Forward Current (1 ps pulse width, 300 pps) ................. eee eee 3.0A 
Reverse Volad6 5 cava e Ci as ee See Bh e OL eee eae ees 2.0V 
Power DissipauOn 5.0.0. 40os.b4 eee ence tuo eta es heb aees 100mw) 
Output Phototransistor (s) 

Collector-Emitter Voltage... a-s desea aes o is Weta rhs ee Oh eva ones 30V 
Emitter-Collector Voltages ou.csac poi nee eee Yaw be iieus Manan Gree 5.0V 
Power Dissipation: 42.2354 8s see e sea cea e ke bake ieee teed ae ee eben . 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is - 
soluble in chlorinated hydrocarbons and ketones. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage input Diode 


o =0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


lf - FORWARD CURRENT - mA 


02 04 O06 O08 10 12 14 
VF - FORWARD VOLTAGE - VOLTS 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB826S, OPB826SD 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS| TEST CONDITIONS 


Input Diode 


VF Forward Voltage | 14.70 [Ve [tfF=20mA 
IR Reverse Current Ff 100 pA Vr =2.0V 


Output Phototransistor 0! 
'- = rs < ae 
ViBR)CEO | Collector-Emitter Breakdown Voltage set [V fic = 1.00mA ale 
ViBR)ECO | Emitter-Collector Breakdown Voltage i560 | |v le = 100nA HOS 
Iceo _| Collector-Emitter Dark Current }100 [nA — |Vce=10.0V, Ir =0, Ee =0 
Coupled 
VcE(SAT) _ | Collector-Emitter OPB826S 0.40 |V Ic = 125pA, IF = 20mMA 
Saturation Voltage OPB826SD 0.40 V Ic = 50pA, I- = 20mMA 
Ic(ON) | On-State Collector Current OPB826S 250 LA Vce = 10.0V, IF = 20mA 
OPB826SD 100 yA Vce = 10.0V, IF = 20mA 
Icx1 Crosstalk OPB826S 20 pA l=; = OMA, IF2 = 20mA, 
Vce = 10.0V 
OPB826SD 10 LA lFi = OmA, IF2 = 20mA, 
Vce = 10.0V 
Icxe Crosstalk OPB826S 20 pA l-1 = 20mA, IF2 = OmA, 
Vce = 10.0V 
OPB826SD 10 pA Fi = 20mA, IF2 = OMA, 
Vce = 10.0V 
Typical Performance Curves 
Normalized Output Current Normalized Output Current Relative Output Current 
vs Input Current vs Ambient Temperature vs Time 
pe se TTT TLL 
Pr ‘fet LL ELLE 
z dl | = 100 == =a fi S 
= =a a) ome aa ie a O @ 
= ae ea Cees - 60 Z| i = 
a Sas es eae > [| | 5 
= ce ee ar Be & 
: edasled : zu : 
Z = 20) Fe20 mA z 
= S NORMALIZED TO 


TA=25°C 


5 10 15 20 25 30 35 40 Wy; -20 0 20 40 60 80 


DSR epeergenn Der TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


RELATIVE 
COLLECTOR DARK CURRENT 
ce 


80 F- IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 


REDUCTION IN QUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


IF = 20 mA (50% Duty Cycle) 
Vcc =5 V 


RISE TIME —— 
FALL TIME --- 


cent reduction in IC(QN) between these two readings. 


1073 
oF ~25 25 50 75 100 5 10 15 20 25 30 35 8640 100 1K 5K 10K 


TA - susie TEMPERATURE - °C IF - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB827A 
May 1993 


(SP) OPTEK 


Slotted Optical Switches 


Types OPB827A, OPB827B, OPB827C, OPB827D 


-985 (25.02) 
.955 (24.26) 


.760 (19,30) 
.740 (18.80) 


.260 (6.60) 
.240 (6.10) 


_ -495 (12.57) x 
-475 (12.07) 
g 


.135 (3.43) 
-11S (2.92) .190 (4.83) 
-170 (4.32) 


.325 (98.26) 
-30S5 (7.75) 


me 


.405 (10.29) 


| .385 ( 9.78) 


110 (2.79) 
.090 (2.29) 


CATHODE COLLECTOR 
“A 
“ES 
ANODE EMITTER 


BOTTOM VIEW 


.135 (3.43) 
-115 (2.93) 


2 PLACES 


.260 (6.60) 
.240 (6.10) 


-11S (2.92) 
-10S (2.67) 


* THIS DIMENSION CONTROLLED AT HOUSING BASE ONLY. 


.130 (3.30) 
.120 (3.05) 


Features 


e Printed circuit board mounting 
@ 0.125" wide slot | 
e 0.300" lead spacing 

@ Inexpensive plastic housing 


Description 

The OPB827 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a 0.125" wide slot. 
The OPB827A has an IR transmissive 
housing. The OPB827B has an IR 
transmissive housing with an 0.010" 
aperture over the phototransistor. The 
OPB827C has an opaque housing with a 
- molded 0.060" aperture located in front 
of the phototransistor. The OPB827D 
has an opaque housing with a molded 
0.010" aperture located over the 
phototransistor. The apertures provide 
for improved resolution. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 


Other configurations available: 
OPB828 = 0.220" lead spacing 
OPB829 = 24", 26 AWG wire leads 


Replaces 

OPB827A K8100 
OPB827B K8110 
OPB827C OPB816/817 
OPB827D K8140 
Optek Technology, Inc. 


1215 W. Crosby Road 


WHITE DOT INDICATES COLLECTOR 


-310 (7.87) | .020 (0,51) 
* sa NOM 
-290 (7.37) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


.110 (2.79) 
% 
-090 (2.29) 


HOM ee hose Acer saae ou ac baees cou mariana care de puaseawes 240°C?! 
Input Diode 

Forward DC GUnenl sence Soe ¢iceewote eee idee SAU ee aE ae Re daees 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ...............--22.006- 3.0A 
Heverse DC Voltage vcisc te casi bet Sacks eden ete hwo be Meee ee ewes 2.0V 
Power DIssipallOn cds vcs veces eereueeereesieen sr iwaltiak bebe Gas 100mw"") 
Output Phototransistor 

Collector-Emitter Vonage. tees tor ket ive dca el ee awa fae nad. ox 30V 
Emitter-Collector VONAgG se ed03 cokwiee a eae ee Coes eee eke eee hes 5.0V 
Collector DG Cunent <1 3 sc6wen. bss cose Sat.ode he Coe we ERO Eee 30mA 
Power Dissipation. ie40.05 sowing trae shade DiaSo ne Sad Sew halvade 100mw") 
Notes: 


(1) Derate Linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Descriptions 


Phototransistor 


Housing Aperture 


Type 


OPB827A IR Transmissive None 

OPB827B IR Transmissive 0.010" 
OPB827C Opaque 0.060" 
OPB827D Opaque 0.010" 


Carrollton, Texas 75006 


(214) 323-2200 


Fax (214) 323-2396 
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Types OPB827A, OPB827B, OPB827C, OPB827D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN: | MAX | UNITS} TEST CONDITIONS 


Input Diode 


ie |eoweNege oe 
IR Reverse Current 1100 [pA | VrR=2.0V 


Output Phototransistor 


Viar)ceo _ | Collector-Emitter Breakdown Voltage (30 | VM Ic = 1.0mA 
ViBr)Eco | Emitter-Collector Breakdown Voltage ar ae ae le = 100nA 
Iceo —_| Collector-Emitter Dark Current | | 100 | nA VceE = 10.0V, IF = 0, Ee =0 


Coupled 


Q 
Lu 
a 
= 
O 
pal 
YY) 


th 
oT 
VO 
Pe 

= 
OF 


VCE(SAT) 


Saturation Voltage (0.6) LV | icp = 1800pA, IF = 20mA 
On-State Collector Current 1800 | [pA Voce = 0.6V, Ir = 20mA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


ee 


VcE=10V 200 
Normalized to 


IF - FORWARD CURRENT - 


Voce = 10 v 
Ip =20 mA 
Normalized to 
Ta = 25°C 


0 
5 10 15 20 25 30 35 40 er -20 0 20 40 60 80 02 04 O86 08 10 12 1.4 


0 =0.030 Volts between 
Ip = 1 mA and 40 mA 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


tr, tf - RISE AND FALL TIME - jesec 


RELATIVE OUTPUT CURRENT 
ICED - RELATIVE COLLECTOR DARK CURRENT 


3 
-§0 -25 0 25 50 75 100 
t- TIME - HOURS TA — AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


All Part Numbers Ending in "B and "D" 


Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 
LED Heating vs Forward Current vs Input Current vs Load Resistance 


F IC(ON) is read the instent LED current is sppiied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


NORMALIZED OUTPUT CURRENT - % 


IF =20 mA (50% Duty Cycle) 
Vec=5 V 


ICION) is reed again. This curve represents the per- Rise Time —— 
cent reduction in IC(ON) between these two readings. ti Fall Time ---- 
70 
RG | Je eo oe GgAAAD COMMENT. BH 100 x ok ak 
IF - FORWARD CURRENT - mA ~ Rt - LOAD RESISTANCE - ohms 


Optek reserves the right to make chaiiges at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB828 
May 1993 


(SP OPTEK 


Slotted Optical Switches 
Types OPB828A, OPB828B, OPB828C, OPB828D 


Features 


e Printed circuit board mounting 
e 0.125" wide slot 

e 0.220" lead spacing 

e Inexpensive plastic housing 


Description 


The OPB828 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125" wide slot. 
The OPB828A has an IR transmissive 
housing. The OPB828B has an IR 
transmissive housing with an 0.010" 
aperture located in front of the 

_ phototransistor. The OPB828C has an 
opaque housing with a molded 0.060" 
aperture located in front of the 
phototransistor. The OPB828D has an 
opaque housing with a molded 0.010" 
aperture located in front of the 
phototransistor. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 


Other configurations available: 
OPB827 = 0.300" lead spacing 
OPB829 = 24" min. 26 AWG wire leads 


Replaces 

OPB828A K8101 
OPB828B K8111 
OPB828C K8181 
OPB828D K8180 


Optek Technology, Inc. 


1215 W. Crosby Road 


.985 (25.02) 
.955 (24.26) 
. 760 (19.30) 
.740 (18.80) 


CATHODE COLLECTOR 
.260 (6.60) kN C 

eek? ANODE EMITTER 
495 (12.87) BOTTOM VIEW 


.475 (12.07) 


135 (3.43) 
2 PLACES 
115 (2.92) 


.135 (3.43) 
WIS (2.92) 190 190 (4.83) 83) 
OPTICAL “170 (4.32) 


.260 (6.60) 


-240 (6.10) 130 (3.30) 


120 (3.05) 


-325 (8.26) 405 ee 3 29) 


.305 (7.75) 38S ( 3.78) 


a (2.793) 


.090 (2.29) 


115 (2.92) 
.105 (2.67) 


WHITE DOT INDICATES COLLECTOR 


. -230 (5.84) | me fee esi 
.210 (5,33) 110 (2. 79) | 
* THIS OIMENSION IS CONTROLLEO AT HOUSING BASE ONLY. .090 (2. 23) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................05. -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
Os Sah ce Pts erent ae eRe ia ont nal cela eect atari aa anette 240°C?) 
Input Diode 

Forward DC Current 25scsciiarclee bia e oeieare yaa PIA Eee eee eRe eae 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) .............. 00. eee eee 3.0A 
Reverse: DC Voltage cc425 cp cereus crue ete eek tee ea abe Pa ees 2.0V 
POWGl DISSIDANON 1.54:2-25-2 ene head eee eet aeolian teat eesed fcc 100mw") 
Output Phototransistor 
Collector-Emitter Voltage ..... 0... cece erect tence eee enenens 30V 
Emitter-Collector Voltage oy eci.caices ov aki pe hes Seeker eens aweles 5.0V 
Collector DC: Current aie secawane educa bekserneawedawe ate aeeoes wR 30mA 
Power Dissipation.............. este Su apieea es wee Me eee Keene 100mw*") 
Notes: 


(1) Derate Linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Descriptions 


Phototransistor 


Housing Aperture 


Type 


OPB828A 
OPB828B 
OPB828C 
OPB828D 


None 

0.010" 
0.060" 
0.010" 


IR Transmissive 
IR Transmissive 
Opaque 
Opaque 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB828A, OPB828B, OPB828C, OPB828D 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS! TEST CONDITIONS 


input Diode 


Ve [FowardVolagesSSCS~SSSSC*d ddr 20 


Im Reverse Current 


Output Phototransistor 


Viaryceo _| Collector-Emitter Breakdown Voltage ae Ic = 1.0mA 
ViBR)ECO | Emitter-Collector Breakdown Voltage Po le = 100A 


ICEO Collector-Emitter Dark Current Voce = 10.0V, IF = 0, Ee = 0 
Coupled 
VcE(SAT) | Saturation Voltage fo6 [Vo | Ic = 1800pA, IF = 20mMA 


Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


VceE=10 V 
Normalized to 


|_| 
BS 


NORMALIZED OUTPUT CURRENT - % 


5 10 16 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


Relative Output Current 
vs Time 


Ta= 25°C 
as Ip=20 mA 


RELATIVE OUTPUT CURRENT 


10 100 1,000 
t- TIME - HOURS 


10,000 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
ICION) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
Cent reduction in IC(ON) between these two readings. 


REDUCTION IN QUTPUT CURRENT 
DUE TO LED HEATING - % 


5 110 15 20 25 30 35 40 
iF - FORWARD CURRENT - mA 


F100 


Normalized Output Current 
vs Ambient Temperature 


200 


20 


NORMALIZED OUTPUT.CURRENT - % 


Normalized to 
Ty = 25°C 


10 
-40 -20 0 20 40 60 80 
TA - AMBIENT TEMPERATURE - °C 


Collector Dark Current 
vs Ambient Temperature 


ICEQ - RELATIVE COLLECTOR DARK CURRENT 


-3 
~50  -25 0 25 50 75 100 
TA - AMBIENT TEMPERATURE - °C 


On-State Collector Current 1800 a 


lf - FORWARD CURRENT - mA 


tr, tf - RISE AND FALL TIME - sec 


pA Va =2.0V 


icp) 
Cyn 

a 
~ LO 
Cree 
25s 
Ov nD 


Vce = 0.6V, I-F = 20mMA 


Forward Current 


vs Forward Voltage Input Diode 


0 =0.030 Volts between 
Ip =1 mA and 40 mA . 


02 04 O86 O8 10 1.2 14 
VF - FORWARD VOLTAGE - VOLTS 


Rise and Fall Time 
vs Load Resistance 


IF= a ‘ (50% Duty Cycle) 
VCC = 


Rise Time —— 
Fall Time ---- 


RL - LOAD RESISTANCE - ohms 


All Part Numbers Ending in "B and "D" 


Normalized Output Current 
vs Input Current 


Vce= 10 V 


200 Normalized to 


© aennae 
me LETT EL 


5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


NORMALIZED OUTPUT CURRENT - % 


tr, tf - RISE AND FALL TIME - psec 


Rise and Fall Time 
vs Load Resistance 


1F=20 mA (50% Duty Cycle) 
Vec=5V 


Rise Time —— 
Fall Time ~--~ 


RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB829A, OPB829B, OPB829C, OPB829D 


Features 


e 24" min. #26 AWG wire leads 
e 0.125" wide siot 
e Inexpensive plastic housing 


Description 


The OPB829 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125" wide slot. 
The OPB829A has an IR transmissive 
housing. The OPB829B has an IR 
transmissive housing with an 0.010" 
aperture located in front of the 
phototransistor. The OPB829C has an 
opaque housing with a molded 0.060" 
aperture located in front of the 
phototransistor. The OPB829D has an 
opaque housing with a molded 0.010" 
aperture located in front of the 
phototransistor. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 


Other configurations available: 
OPB827 = 0.300 lead spacing 
OPB828 = 0.220 lead spacing ~ 


Replaces 
OPB829A K8171 
OPB829C OPB823A/OPB824A 


.40S (10.29) 

.325 (8.26) 

-180 (4.57) .305 (7.75) 
.160 (4.06) 


.110 (2.79) 
NOM 


OPTICAL & 


Lede 6495 (12.57) 


.475 (12.07) 


.135 (3.43) 


-1iS (2.92) 


.760 (19.30) 
6445 (11.30) .740 (18.80) 


.425 (10.80) -985 (25.02) 


"98S (24.26) re 
#26 AWG 


.210 (5.33) 
.190 (4.83) 


.110 (2.79) 
.080 (2.29) 


-135 (3.43) 
-115 (2.92) 


.260 (6.60) 
.240 (6.10) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ................0005 -40°C to +80°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HON Sos Goes eysines encores eat cancion ote atch ato saan? aaa eae: .. 240°C®) 
Input Diode 

Fomwatc DC Cunent: «<..cacedeost aaa peeaeal ooens es eee baegea ds 50mA 
Peak Forward Current (1 us pulse width , 300 pps)....................+.2.. SOA 
Reverse DC Voltages ko) eswe ke eater a heel balan Gata whe Dace eh ey 2.0V 
POWEr DISSIDAUON 524.0 .ieesed ee oe ede Se Ae eee daw neta waked 100mw”) 
Output Phototransistor 

Collector-Emitier Vottage ss.44 sense ve ede ya ee ee Se A was 30V 
Emilie Conector Voltages. icc5.icv ceca dad 298 Oe CAS Gaede teeedae ees a 5.0V 
Collectot DC CuUmeN i603 ohn Gureh or ieaake seems ews Fee eae .. 380mA 
Power Dissipation .ic3.4. cick sad eixesed occ sees TS Oke wR Re eee an 100mw") 
Notes: 


(1) Derate Linearly 1.82mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Descriptions 


Phototransistor 


Type Housing Aperture 


OPB829A 
OPB829B 
OPB829C 
OPB829D 


IR Transmissive None 


0.010" 
0.060" 
0.010" 


IR Transmissive 
Opaque 
Opaque 


Carrollton, Texas 75006 


Optek Technology, Inc. 
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Types OPB829A, OPB829B, OPB829C, OPB829D 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS] TEST CONDITIONS 


Input Diode 


VF | ForwardVolage SSS dV 20m 
in [Reverse Curent SSS «i100 WA Vn = 200 


Output Phototransistor 


aie 
= as 
Viar)ceo _| Collector-Emitter Breakdown Voltage ae oe Ic = 1.0mA a 
ViBR)ECO ‘| Emitter-Collector Breakdown Voltage 50 | |v. le = 100A HOS 
ceo _| Collector-Emitter Dark Current 1100 [nA — | Vce=10.0V, Ir =0, Eo =0 
Coupled 


VcE(saT) | Saturation Voltage | «06 = Vs | Ig = 1800p1A, IF = 20mA 


On-State Collector Current 1800 HA | Vce = 0.6V, Ir = 20mMA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 
300 
ee LLL 
* 200 alse to Z ae bs e 
5 , ae -20 ee = 
ae Art | | Z Q 
Ban ee ee ee = = 
ie “== yo 3 4 
=e a s = 
aed OY // = 2 2 ad 
3 = 3 es 
eg” a = 
= = Vcp=10V ' 0 =0.030 Volts between 
S 20 = ee - = lp = 1 mA and 40 mA 
z ormaiized to 
Ta = 25°C 
10 1 
5 10 15 20 25 30 35 40 oe 20 90 20 40 60 80 02 O04 O06 O8 110 12 14 
IF - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


Rise Time ——— 
Fall Time ---- 


Te 
SUREUNE7 ED 
CET 
TCT 
He 


-3 1 
1050-25 25. «80 ~«75~=«*100 100 K 5K 10K 
t- TIME - HOURS TA - anes TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


RELATIVE OUTPUT CURRENT 
tr, tf - RISE AND FALL TIME - usec 


_ CEO - RELATIVE COLLECTOR DARK CURRENT 
Bs 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


IC(ON) is read the instant LEO current is applied. The 
fight path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC{ON) is read again. This curve represents the per- 
cent reduction in IC{ON) between these two readings. 


REOUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


5 10 #15 20 25 30 36 40 
if - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB830 
May 1993 


Slotted Optical Switches 
Types OPB830L, OPB840L Series 


Features 


e 0.125" wide slot 
e Choice of aperture 


e Choice of opaque or IR transmissive 
shell material 


® Side mounting configuration 
e Choice of lead spacing 


Description 


This series of slotted switches provides 
the design engineer with the flexibility of 


a custom device from a standard product 


line. Building from a standard housing 
with a .125" wide slot, the user can 
specify (1) electrical output parameters, 
(2) choice of lead spacing, (3) discrete 
shell material and (4) aperture width. 


All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly’s sensitivity to ambient 
radiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IR transmissive plastic for 
applications where aperture 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 


Replaces 
KT830/KT840 Series 


Optek Technology, Inc. 


1215 W. Crosby Road 


a 


COLLECTOR CATHODE 


EMITTER 


197 (5,00) 


| [7 ‘177 (4,50) 
240(6,10) 


"220(5,59) Barats 
9014 8) 105(267) 
-260(6,60) ‘075(90) 


.240(6,10) : , -O65(1,65) 
ree = a 


a 2401610) 
120(3,05) 230 (584) 


1002, 54) 


105 (266) 
095241) SEE NOTE | 


SEE NOTES 
162 


020 SQ. 
4PLCS 
NOTES: 
. Dimensions controlled at housing surface only. 
. OPB830L thru OPB832L and OPB840L 
thru OPB842L Lead spacing: .325 (8.26) 
315 (8.00) 
. OPB835L thru OPB837L and 
OPB845L thru OPB847L Lead spacing: .225 (5.72) 
(215 (5.46) 
. Dimensions are in inches (millimeters) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ........................ -40°C to +85°C") 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ION Sas Sedat ip as bis w sensi aaa eer hala Ske aie teh Monee eae oe 240°C?) 
Input Diode 

Forward DC Gunmen n.5240e ost doen eeetenees sees eeawene ss 50mA 
Peak Forward Current (1 us pulse width, 300 pps)................0 eee eee 3.0A 
Reverse DC Voltages has nk e w ea ted era edt eee w sc. coe wasn aes 2.0V 
Power DISSIPdliOn: «ceccorcttatupe hak avieaas SEES eeiw La eeethoee es 100mW"”) 
Output Phototransistor 

Collector-Emitter Voltage ... 0.0.0.0... ccc cece eee ee een eens 30V 
Emitter-Collector Voltage ... 0... 0... ccc ee eee ete een naes 5.0V 
Collector DC CuUnent 2:00.02 207005 teen eee tan iG e eee aereu deers 30mMA 
POWer DISSIOALON: fis cco bended SSG Oe Det ead etelieeenoeas 100mw”) 
Notes: 


(1) Derate linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Lead spacing is .220" or .320". Leads are 0.20" sq and .425" long (min). 

(5) Methyl or isopropyl alcohols are recommended cleaning agents. Plastic housing may be 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB830L, OPB840L Series 


Electrical Characteristics (TA = 25°C unless otherwise noted) 


SYMBOL PARAMETER |MIN | MAX | UNITS | TEST CONDITIONS 
Input Diode 
Ve___|[ForwardVotlageSSSS™~—sSSC*di A SCV —=«dYsCd = 0A 
IR Reverse Current | sf 100 [pA | CV =2.0V 


Output Phototransistor 


Vipr)cEO | Collector-Emitter Breakdown Voltage (30 | TVs = 1.0mA 
V(BR)ECO _| Emitter-Collector Breakdown Voltage 50 «| CULV le = 100nA 
ceo _| Collector-Emitter Dark Current | = [100 [nA | Ve = 10V 


Coupled 


VcE(SAT) | Saturation Voltage: 
ParameterA  OPB830L/ OPB840L 0.4 |V Ic = 400pA, Ir = 20mA 
OPB835L / OPB845L 
ParameterB § OPB831L/OPB841L a a ae Ic = 800A, Ir = 10mA 


OPB836L / OPB846L 


Q 
LJ 
E 
© 
and 
ep) 


OPTICAL 
SWITCHES 


Parameter C OPB832L / OPB842L V Ic = 1800nA, IF = 20mMA 

OPB837L / OPB847L 
Ic(ON) | On-State Collector Current: 

Parameter A OPB830L / OPB840L 500 yA Voce = 10V, IF = 20mA 
OPB835L / OPB845L 

Parameter B OPB831L / OPB841L 1000 pA Voce = 5V, IF = 10mA 
OPB836L / OPB846L 7 

Parameter C OPB832L / OPB842L 1800 pA | Voce = 0.6V, Ir = 20mA 
OPB837L / OPB847L 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB830L, OPB840L Series 
PART NUMBER GUIDE 


OPB 8 X X X X X 
Optek Assembly — Aperture Width In Front 
of Sensor | 
5 =0.050" 1 = 0.010" 
Phototransistor Aperture Width In Front 
Output Family of Emitter 
5 = 0.050" 1=0.010"* 
Discrete Shell Material __. Mounting Configurations 
Designation | 
3 - Side Mount IR Transmissive L - Solder Leads Termination 
Plastic Discrete Shell W - Wire Termination 


4 - Side Mount Opaque 
Plastic Discrete Shell 


Electrical Specification Variations 
0 - Electrical Parameter A, 0.320" Lead Spacing 
1 - Electrical Parameter B, 0.320" Lead Spacing 
2 - Electrical Parameter C, 0.3820" Lead Spacing 
5 - Electrical Parameter A, 0.220" Lead Spacing 
6 - Electrical Parameter B, 0.220" Lead Spacing 
7 - Electrical Parameter C, 0.220" Lead Spacing 
“Assemblies with dual 0.010" apertures are currently available with 


electrical parameter “A” only. 


Optek Technology, Inc. 1215 W. Crosby Road —— Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB830L, OPB840L Series 


Typical Performance Curves 


RELATIVE GUTPUT CURRENT NORMALIZED OUTPUT CURRENT - % 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


Normalized Output Current 
vs Forward Current 


VcE=10V 
Normalized to 


NORMALIZED OUTPUT CURRENT - % 


5 10 168 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


Relative Output Current 
vs Time 


ICEQ - RELATIVE COLLECTOR DARK CURRENT 


t- TIME - HOURS 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


NORMALIZED OUTPUT CURRENT - % 


5 10 15 20 25 30 35 40 


IF - FORWARD CURRENT - mA 


200 


20 


Normalized Output Current 
vs Ambient Temperature 


80 SS i 
A | 
Pp 


Normalized to 


10 
-40 -20 0 20 40 60 80 
TA - AMBIENT TEMPERATURE - °C 
Collector Dark Current 
vs Ambient Temperature 
103 
10? 
10 
1.0 
a 
107? fi 
-3 
10750 


-25 0 25 50 75 
TA - AMBIENT TEMPERATURE - °C 


100 


IF - FORWARD CURRENT - mA 


tr, tf - RISE AND FALL TIME - psec 


Forward Current 
vs Forward Voltage Input Diode 


a) 
Lu 
- 
ES 
O 
tl 
WY) 


ty 
ba a 
OG 
eo 

s 
OF 


o0=90.030 Volts between 
lp = 1 mA and 40 mA 


06 O08 10 12 


VF - FORWARD VOLTAGE - VOLTS 


Rise and Fall Time 


vs Load Resistance 


IF = 20 mA (50% Duty Cycle) 


VCC = 


5V 


Rise Time —— 
Fall Time ---- 


RL - LOAD RESISTANCE — ohms 


All Part Numbers Ending in “1” 


Normalized Output Current 
vs Input Current 


Vop=10V 
Normalized to 


5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


tr, tf - RISE AND FALL TIME - psec 


Rise and Fall Time 
vs Load Resistance 


IF = 20 mA (50% Duty Cycle) 
Vec=5V 


Rise Time ——— 
Fall Time ---- 


1K 5K 
Ri - LOAD RESISTANCE - ohms 


10K 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB830W, OPB840W Series 


COLLECTOR CATHODE 
(WHITE) (BLACK) 


45(2400) 
1525 (23,50) 
(GREEN) (RED) 
EMITTER 


foe 
520(13,20) 197500) 
"500(1270) 7 ic 177,50) 
.24016,10) 


( 
"3201559 a a m0 


260660) 
‘240(6,10) 


425(10,80) 
‘405110, 29) 


1353.43) 
152,92) T3004) $38 


120(3,05) 
24.0 MINK609,6) 


0902.29) | 


4Q5(10,28) (5,08) 
26 AWG PVC -385(9,7 8) “180 (4,57) 


NOTE 4 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


@ 0.125" wide slot Storage and Operating Temperature Range ........................ -40°C to +80°C") 
e Choice of aperture Lead Soldering Temperature [1 6 inch a .6mm) from case for 5 sec. with soldering 
oO 
e Choice of opaque or IR transmissive iron] a aie Tabi cat iat cad ah at sO aay Cakes) ES: ca cal oven del soley we BP eNO oe! eS been" Si serie ce ar ate ye! Abeer can, Baten se? ar! ate 240 ce 
shell material Input Diode 
e Side mount configuration Foard DG Cunentss 6 22.4 ee Seed Se ths Cork di Ea eE Se See ee 50mA 
e 24", 26AWG wire leads Peak Forward Current (1 us pulse width, 300 pps)................... 0008 3.0A 
Reverse OC Vollade:. is co pakeecataxk shew ate yieea etwas ee ese weee wee cauer 
Description POWGSI:DISSIDAlION: cay crates eoees see tate aus ed eo tee wane whe oe 100mW 


Output Phototransistor 
This series of slotted switches provides Collector-Emitter Voltage 


the design engineer with the flexibility of  Emitter-Collector Voltage ...... 0... ccc ccc c cece eect e cece eee enneneees 5.0V 


a custom device from a standard product Collector DC Current ............ccceccececcecevcveeceeeueuteeeees 30mA 
line. Building from a standard housing Power Dissipation .......... ba aerated viitine Bsoeerstee Ge Gi nies eae ater 100mw") 
with a .125" wide slot, the user can Neatseks Cr a te ag as 8 y Bee ge ee 

specify (1) Electrical output parameters, (1) Derate linearly 1.82mW/°C above 25°C. (Maximum storage and operating temperature, 

(2) discrete shell material and (3) limited by the temperature rating of the lead wires) 

aperture width. (2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 


(3) All parameters tested using pulse technique. 
(4) The OPB830W/OPB840W wire terminations are 24" of 7 strand, 26 AWG, UL 1429 insulated 


All housings are an opaque grade of wire on each terminal. The devices incorporate a wire strain relief at the housing surface. 
injection-molded plastic to minimize the The insulation colors and functions are: 

assembly’s sensitivity to ambient 

radiation, both visible and near-infrared. Rods ep anode oI: Patovans sor Coleciot 

Discrete shells (exposed only on the Black - Ired Cathode Green - Phototransistor Emitter 

parallel faces inside the device throat) Other wire and/or colors are available. Contact your local representative or call the factory. 
are either IR transmissive plastic for (5) Methyl or isopropyl alcohols are recommended cleaning agents. Plastic housing may be 
applications where aperture soluble in chlorinated hydrocarbons and ketones. 


contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 


Replaces 
KT830W/KT840W Series 


Optek Technology, inc. §1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB830W, OPB840W Series 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 
Ve___[ForwardVolageSS~=~—“—~*~*~*~*~*S*SC—“—sSsSC“‘z*Y:«COC*SOC*d 
IR Reverse Current | | 100 | pA 


Output Phototransistor 


ViBR)CcEO _| Collector-Emitter Breakdown Voltage a a 
V(BR)ECO __| Emitter-Collector Breakdown Voltage a es V 
ICEO Collector-Emitter Dark Current | = {100 | nA 


Coupled 


VcE(SAT) | Saturation Voltage: 
Parameter A OPB830W / OPB840W 0.4 


ParameterB _ OPB831W/ OPB841W Ff 04 


ParameterC  OPB832W/ OPB842W oot 


Ic(ON) | On-State Collector Current: 
Parameter A OPB830W / OPB840W 500 


Parameter B OPB831W / OPB841W 1000 
Parameter C OPB832W / OPB842W 1800 


EISELE 


lr = 20mA 
VR = 2.0V 
amen 
ic = 1.0mA ESS 
GFE 
le = 100A nos 
Voce = 10V 


Ic = 400pA, Ip = 20mA 
Ic = 800A, Ir = 10mA 
Ic = 1800pA, Ir = 20mA 


Voce = 10V, IF = 20mMA 
Voce = 5V, IF = 10mA 
Vce = 0.6V, IF = 20mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(S), OPTEK 


_ Types OPB830W, OPB840W Series 
PART NUMBER GUIDE 


OPB 8X X XXX 


Optek Assembly = ——— Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.010" 


Phototransistor Aperture Width In Front 
Output Family of Emitter 

5 = 0.050" 1= 0.010" 
Discrete Shell Material _ Mounting Configurations 
Designation 
3 - Side Mount IR Transmissive _ L - Solder Leads Termination 


Plastic Discrete Shell W - Wire Termination 


4 - Side Mount Opaque 
Plastic Discrete Shell 


Electrical Specification Variations 
- 0- Electrical Parameter A 
1 - Electrical Parameter B 


2 - Electrical Parameter C 


*Assemblies with dual 0.010" apertures are currently available with electrical 
parameter “A” only. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 — | (214) 323-2200 Fax (214) 323-2396 | 
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Types OPB830W, OPB840W Series 


Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


Vegp=10V 
Normalized to 


NORMALIZED OUTPUT CURRENT - % 


5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


Relative Output Current 
vs Time 


RELATIVE OUTPUT CURRENT 


t- TIME - HOURS 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


5 10 15 20 25 30 635 «640 
IF - FORWARD CURRENT - mA 


ICEO - RELATIVE COLLECTOR DARK CURRENT 


NORMALIZED OUTPUT CURRENT - % 


NORMALIZED OUTPUT CURRENT - % 


200 


20 


10 
-40 


Normalized Output Current 
vs Ambient Temperature 


Normalized to 


Hii 


— 
= 
a 
A ces |} 
/ (is ee Cs a 
fe el 


-20 0 20 40 60 = 80 
TA - AMBIENT TEMPERATURE - °C 


Collector Dark Current 
vs Ambient Temperature 


IF - FORWARD CURRENT - mA 


tr, tf ~ RISE AND FALL TIME - psec 


Forward Current 


OQ 
LU 
Le 
eae 
O 
pea 
Y) 


ty 
oni 
QO 
PE 

= 

Ss 
OF 


0 =0.030 Volts between 
lp =1 mA and 40 mA 


04 06 08 10 12 14 


VF ~ FORWARD VOLTAGE - VOLTS 


Rise and Fall Time 
vs Load Resistance 


IF =20 mA (50% Duty Cycle) 
Vec=5 V 


Rise Time —— 
Fall Time ---- 


RL - LOAD RESISTANCE - ohms 


Ail Part Numbers Ending in “1” 


Normalized Output Current 


5 


vs Input Current 


10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


tr, tf - RISE AND FALL TIME — sec 


Rise and Fall Time 
vs Load Resistance 


IF = 20 mA (50% Duty Cycle) 
Vec=5 V 


Rise Time ——— 
Fall Time ---— 


1K 5K 
Ri - LOAD RESISTANCE - ohms 


10K 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(SP, OPTEK 


Slotted Optical Switches 
Types OPB844A, OPB844B - 


Features 


e Non-contact switching 

e Printed circuit board mounting 
e 0.125" wide slot 

e 0.300" lead spacing © 

e Transmissive plastic housing 


Description 


The OPB844 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125" wide slot. 
The inexpensive plastic housing is 
transmissive to infrared and provides 
for environmental protection from dust 
and contamination. The “A” option is 
unapertured, while the “B” version offers 
a .010" wide aperture located over the 
phototransistor for improved resolution. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 


Phototransistor 
OPB# Aperture Width 
OPB844A .040" 
OPB844B .010" 


Optek Technology, Inc. 


1215 W. Crosby Road 


-985 (25.02) 
-955 (24.26) 


COLLECTOR ANODE 
EMITTER CATHOOE 


BOTTOM VIEW 


-760 (19.30) 
.740 (18.80) 
.135 (3.43) 


| .495 (12.57) 
.475 (12.07) 
-115 (2.93) 


.135 (3.43) 
«115 (2.92) .190 190 (4.83) 83) 
OPTICAL 170 (4, "170 (4.32) 


-260 (6.60) 
-240 (6.10) 


* THIS DIMENSION IS CONTROLLED AT THE HOUSING BASE ONLY. 


2 PLACES 


-260 (6.60) 
-240 (6.10) 


-130 (3.30) 
.120 (3.05) 


; 8. 
325 (8.26) 405 a i 29) 
se Ede a 385 ( 9.78) 11S (2.92) 
(105 (2.67) 
+300 - .110 (2.79) 
{ .090 (2.29) 


x 210 (7.87) | 
.290 (7.37) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ...............00005 -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WHITE DOT INDICATES 
COLLECTOR 


020 _ 
sa 110 (2.79) | 
“090 (2.29) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


IKON) haat haw ciriaaroaaniel douse neuss tient MeN saab ey Sa ene e ress 240°C") 
Input Diode : 

Forward OG GCUnONl<¢.<c336ce ewe t ene ete Caper erace we ipaeedea ees 50mA 
Peak Forward Current (1 ps pulse width, 300 pps) ............. 0.0 ce eee eee 3.0A. 
Reverse DC Vollage xc cece Give sects ee can these teen ee eee eas 2.0V 
Power DISsipallOns.c.i.awais. as veka nue assWans eon eenge eta eed ae batss 100mw?) 
Output Phototransistor 
Collector-Emitter Voltage ciccccseet bein snes bee beds S Guta we ace newans 30V 
Emitter-Collector Voltage ... 0.0... 0... cee cee eee eee eee Si cetiecate tala 5.0V 
Collector DG: Coren aici Saks rire esata cia eanteenn dees heaes 30mA 
Power DISSIDAUON. 43 3c taxol eee anatase S95 tS Raa aa eee 100mw®?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/°C above 25°C. ; 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 (214) 323-2200 ; Fax (214) 323-2396 . 
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Types OPB844A, OPB844B 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS] TEST CONDITIONS 


input Diode 


Ve Forward Voltage a aa IF = 20mA 
IR Reverse Current 100 Vr =2.0V 


Output Phototransistor 


Viar)ceo | Collector-Emitter Breakdown Voltage Ic = 1.0MA 


V(BR)ECO | Emitter-Collector Breakdown Voltage et Geen (ee le = 100nA 
ceo _| Collector-Emitter Dark Current ry a00 [na] Voce = 10.0V, IF = 0, Ee =0 


Coupled 


OQ 
LL 
E 
© 
_ 
WY) 


OPTICAL 
SWITCHES ~ 


VcE(SAT) | Saturation Voltage 


On-State Collector Current 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 
VcE=10 ¥ 
& Normalized to 
' a 
' <x 
> ma E 
e = 
gs = = 
S ne ES 
= = a 
= 2 Fa 
=| cs) 2 
= 2 0 =0.030 Volts between 
S f = ig = 1 mA and 40 mA 
7 S Normalized to mu 
Ta = 25°C 
0 
5 10 18 20 25 30 35 40 40-20 0 20 40 60 80 02 04 O68 O08 10 12 14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


(F = 20 mA (50% Buty Cycle) 
Vec=5V 


Rise Time -—- 
Fall Time ---- 


lp=20 mA 
Vop=10V ~ 


tr, tf - RISE AND FALL TIME - psec 


RELATIVE OUTPUT CURRENT 


—- 


ICEO - RELATIVE COLLECTOR DARK CURRENT 


"10 100 1,000 10,000 105025 ~0~25~~COSC«SSS«*NOO 
t- TIME - HOURS TA - AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


ao 
on 


80 F ICON) is read the instant LED current is applied. The 
fight path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
ICON} is read again. This curve represents the per- 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


cent reduction in IC(QN) between these two readings. 


5 10 15 20 25 30 35 40 
\F - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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_ Product Bulletin OPB845 
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Slotted Optical Switches 
Types OPB845A, OPB845B 


Features 


e Non-contact switching 

e Printed circuit board mounting 
@ 0.125" wide slot 

@ 0.300" lead spacing 

e Opaque plastic housing 


Description 


The OPB845 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor encased in an 
opaque housing on opposite sides of a 
.125" wide slot. The opaque housing, 
with molded apertures, provides 
protection in areas where ambient 
radiation may be a concern. The “A” 
option offers a .050" wide aperture 
molded in front of the phototransistor 
while the “B” version offers a .010" wide 
aperture. 


Phototransistor 
OPB# Aperture Width 
OPB845A 0.050" 
OPB845B 0.010" 


Optek Technology, Inc. 


1215 W. Crosby Road 


Ad 


.985 (25.02) 
.955 (24.26) 


COLLECTOR ANOOE 
EMITTER CATHODE 


BOTTOM VIEW 


.760 (19.30) 
.740 (18.80) 


. 260 (6.60) 


-240 (6.10) » THIS DIMENSION IS CONTROLLED AT THE HOUSING BASE ONLY. 


.495 (12.57) 
475 (12.07) 


.135 (3.43) 
g 2 PLACES 
145 (2.93) 


-135 (3.43) 
pts tae2e) 190 (4.83) 
170 (4.32) 


-260 (6.60) 


.240 (6.10 
¢ : -130 (3.30) 


ras 


.405 (10.29) 
-365 ( 9.78) 


.325 (8.26) 


.305 (7.75) .11S (2.92) 


020 (0.51) 
SoiNoM 10 (2.79) | 
“090 (2.28) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


110 (2.79) 
.090 (2.29) 


.310 (7.87) 
.290 (7.37) 


WHITE OOT INOICATES 
COLLECTOR 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
TOM hat hese cab uea ahead oa oe eat aus Sacer Patt wie weenie Rone panes 240°C") 
Input Diode 

Forward DC Cunent::¢ Miitess eeurelen thas bag heke tS eeetae nd aes 50mA 
Peak Forward Current (1s pulse width, 300 ppS)................. 0. ee eee 3.0A 
Reverse: DC Voliage 426426 teceteh once tnt iage teats eet 2.0V 
POWGL DISSIDANON ss. ceca Seeds ed ace te Sie dom taee alae ds eoeeu 100mw®) 
Output Phototransistor | 

Collector-Emitter Voltage s..i5:c2.0s44 esr ise ceria bila ehadeeee ee esadaws 30V 
Emitter-Collector Voltage.......00..cces sane eves eek vee es eewaes eee eda ea eas 5.0V 
Collector OG Current ais cue iniee tote eee ha nee hehe wet eevee yeaa tee 30mA 
Power DiSSiDallOlts sce tan ds eakcutiee hintsckh aren ede riew a eweew es 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Types OPB845A, OPB845B 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS] TEST CONDITIONS 


Input Diode 


Ve 2 as ee a ee Ip = 20mA 


IR Reverse Current pA VR =2.0V 


Output Phototransistor 


Vipryceo _| Collector-Emitter Breakdown Voltage = ai Ic = 1.0mA 
V(BR)ECO | Emitter-Collector Breakdown Voltage ce eo ee le = 100pA 
ICcEO Collector-Emitter Dark Current nA Vce = 10.0V, IF = 0, Ee = 0 


Coupled 


VcE(saT) | Saturation Voltage | 106) LV | Ie = 1800pA, IF = 20mA 
Ic(ON) | On-State Collector Current 1800 LA Vcr = 0.6V, IF = 20mA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


VcE=10V eeaPpe “| 200 EER EDE 
Normalized to = 
| == 


& 
Fea” 
ak 


\ 

ae 
fot aed 
nae 
a a as 


fs 
mae 
ee ee 


0 = 0.030 Volts between = 
ip =1 mA and 40 mA i 


! 0 
" 10 15 20 25 30 35 40 -40-20 0 20 40 60 80 02 04 O86 O8 10 12 14 


IF - FORWARD CURRENT - mA 
Nm 
Q 


NORMALIZED OUTPUT CURRENT - % 


seni 
ee 


20 


NORMALIZED OUTPUT CURRENT - % 


Normalized to 


IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


vec=5 V 


Rise Time —— 
Fall Time ---- 


tr, tf - RISE AND FALL TIME - psec 


RELATIVE OUTPUT CURRENT 
ICEO - RELATIVE COLLECTOR DARK CURRENT 


-3 
-50 -25 0 2 50 75 100 
t- TIME - HOURS TA - AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
IC(ON) is read the instant LED current is apphed. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


5 10 15 20 25 30 935 40 
IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB847 
May 1993 


Slotted Optical Switches 
Types OPB847, OPB848 


Features 


Non-contact switching 
Apertured for high resolution 
Fast switching sped 

0.300" lead spacing 

0.100" wide slot 


TX-TXV process available 
(see Hi-Rel section) 


Description 


The OPB847 and OPB848 each consist 
of an infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.100" (2.54mm) wide slot. 
Both devices have a 0.025" (0.635mm) 
by 0.06" (1.52mm) aperture in front of 
the phototransistor for high resolution 
position sensing. 


Optek Technology, Inc. 


1215 W.Crosby Road _— Carrollton, Texas 75006 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ + 
call 
.260(6.60) 
[_-s1012.95),| .240(6.10) 
.490(12.45) 


.110(2.79) .210(5.33) | 
090(2.29)— rr 1 '190(4.83) 
OPTICAL 
laa ‘ 


~ —_—_—_—— 


-435(11.05) 
-415(10.54) 


BOTTOM VIEW 


-130(3.30) 
.120(3.05) 


.960(9.14) 
.340(8.64) 


.185(4.70) 
.165(4.19) 


a 
* 425(10.80) MIN 
. 


.310(7.87) 
.290(7.37) 
NOTE 


*CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


NOTE: DIMENSIONS CONTROLLED Lo] 1102.79 
AT HOUSING SURFACE. nee 20 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature................0 0c cece eee -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WOM a Oe Are oe tag Re tek et ae Dae ceed feels Bead eel BAe cen he, eta e es 240°C) 
Input Diode 

Continuous Forward Current ...... 0.0.0... ccc ce eee eee eee nen eeee 50mA 
Peak Forward Current (1 ws pulse width, 300 pps) ........... 0... cee eee 3.0A 
Reverse Voltage fa vioi ent. cheumee wae aboenaeateda tenes Saeeeies 2.0V 
Power DISSIDANON ss asc tees eae kas ouaentnns aude owamens 100mw?) 
Output Phototransistor 

Collector-Emitter Voltage .. 0.0.0... ce eee eee een eee e ees 30V 
Emitter-Collector Voltage ... 0.2... ccc ce eee eens Mat ate asteias 5.0V 
Power Dissipation: c4.0<<<4tti as ctasd dbs aeeei toned oka ed ee 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when wave soldering. 
(2) Derate linearly 1.67mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 

(4) All parameters tested using pulse technique. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diodes 


40 


35 


o=0.030 VOLTS BETWEEN 
{f= 1 mA and 50 mA 


I - FORWARD CURRENT - mA 
™ 
oS 


02 #04 #O6 O8 10 %12 14 
VF - FORWARD VOLTAGE - VOLTS 


(214) 323-2200 Fax (214) 323-2396 
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Types OPB847, OPB848 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


input Diode 


Output Phototransistor 


VieR)cEO ‘| Collector-Emitter Breakdown Voltage 3 Ic = 1.00mA 


0 V 
ViBR)ECO | Emitter-Collector Breakdown Voltage 5.0 Li le = 100nA 
ICEO Collector-Emitter Dark Current 100 nA VceE = 10.0V, IF = 0, Ee = 0 


Coupled 
VCE(SAT) 


Ic = 2.0mA, IF = 20mMA 
Ic = 0.50mA, IF = 20MA 
Voce = 10.0V, IF = 20mMA 
Vce = 10.0V, IF = 20mMA 


Collector-Emitter Saturation Voltage OPB847 
OPB848 


On-State Collector Current OPB847 4.0 mA 
OPB848 1.0 mA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 


~ # 

— t 

= om 

: : 

= co ce 

= 3 S 

2 = = 

= a ~ 

> i= p 

3 S 3 

S| g w 

< = = 

= 3 VCE=10 V S 

S Fs IF =20 mA a 

s NORMALIZED TO 
TA=25°C 
10 
5 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 ; 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


IF =20 mA (50% Duty Cycle) 
Vcc=5 V 


RISE TIME —— 
FALL TIME --- 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


RELATIVE 
COLLECTOR DARK CURRENT 
tr, tf - RISE AND FALL TIME - sec 


-3 
-50 -25 0 25 50 75 =: 100 5 10 15 20 25 30 35 40 
TA - AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA 


Ru - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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OPTICAL 
SWITCHES 


Product Bulletin OPB850 
May 1993 


Optical Flag 


Switch 
Type OPB850 


Features 


e Snap mounting 
e Mechanical switch replacement 
e Four wires for electrical connections 


Description 


The OPB850 consists of an NPN 
phototransistor coupled with a gallium 
arsenide or gallium aluminum arsenide 
infrared emitting diode in a molded 
plastic housing. A lever arm actuated 
flag interrupts the light beam switching 
the transistor output between states that 
can readily drive logic gates. 


The OPB850 is designed to replace 
conventional mechanical limit switches 
where long life and reliability are critical. 
This switch is designed to easily snap 
mount into a 0.039 inch (1 mm) (19 ga) 
thick material with a rectangular opening 
of 0.315 X 0.472 inch (8 X 12 mm). 


Customized lever arms and spring 
torques can be designed for specific 
applications. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.045 (1.14) 

:035 (0.89) 
.458 (11.63) 
.448 (11.38) 


.195 (4.95) 
.185 (4.70) 
-310 (7.87) 
.300 (7.62) 


-556 (14.12) 
-546 (13.87) 


-276 (7.0) 
: NOM 


445 (11.31) 
435 (11.05) 
| 
| til 
L- 10.9 «4.579 


|__s (1.40) 
8 (1.14) 


REO BLACK 
ORANGE BROWN 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


.235 (5.97) 
225 (5.72) J\{ .025 (0.63) 
ee "015 (0.37) 


-627 (21.00) 
NOM 


-375 (9.53) 
.365 (9.27) 


FULL DEFLECTION 
SWITCH POSITION 
REST POSITION 


18°23° 


-181 (4.60) 
+171 (4,34) 


.472 (11.99) 
-462 (11.73) 


323 (3.22) | : 


.113 (2.87) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperatite RANGES cc hci ain benedeni -40°C to +80°C 
Input Diode | 

MeVeIse: VONAGG s ..2 ees bed dt Meee eyal od ee pawn os Shor Meee eae eat 2.0V 
Continuous Forward Current ......... 0... ccc eee cee eee ene eee 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ................0 00 3.0A 
Power Dissipation............ 0000 cece ee eens ee eee ee 100mw") 
Output Phototransistor 

Collector-Emitter Voltage... 0.0... ccc eect cee eet eee e eee 30V 
Emitter-Collector Voltage .................08. LarewUn tid aes Loa ead eoe 5.0V 
Collector DC Cunent sv. 0:i0¢ omnaaaia iawn ae ewes weed GadaReos 30mA 
Power DisSipauon 2.0.05 ¢eo heeds aor ataed eae yw eae ey aes 100mw") 


Notes: 

(1) Derate linearly 1.82mW/°C above 25°C. 

(2) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(3) “On” condition or switch point exists when the lever arm is deflected clockwise 18° + 3° from 
the rest position ( 20° from vertical ) as shown in the figure. 

(4) “Off? condition exists when the lever arm is in the rest position (20° from vertical) as shown in 
the figure. 

(5) From the rest position to the switch point, lever torque measured at the end of the arm is 1.5 
grams max. 

(6) Wires are 26AWG, UL1061. The unterminated ends are stripped and tinned .150 inch (3.81 
mm) nominally. 

(7) Flag clearance at maximum deflection. 

(8) Spring retention ribs nominally .015 (.38 mm) fiche 

(9) Holes in mounting bracket will accommodate 4/40 R.H.M.S. 

(10) All parameters tested using pulse technique. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB850 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL| PARAMETER | MIN. | MAX | UNITS] TEST CONDITIONS 


Input Diode 


Vr___[ForwardVoltage | I= 20mA 


in [Reverse Current | 100 A VR =2V 
Output Phototransistor 


Vipr)ceO | Collector-Emitter Breakdown Voltage (30 | Vf Ic = 100pA, 
Vieneco | Emitter-Collector Breakdown Voltage = [5.0 | LV te = 100A, 
lczo_|Collector-Emitter Dark Current |S 100 Voce = 10V, Ir = 0, Ee=0 
Coupled 
Veen | Soleo Eniter Satvaton Votage | [6a [Vo = tik P= mA 
lc(on)_|On-State Collector Current = 500_—| =~ A _| Voce = 10V, Ir = 20a) 
lo(orr) |Off-State CollectorCurent | S10 [WA | Vice = 10V, Ie = 20a 


Typical Performance Curves 


Q 
uu 
fee 
i 
© 
= 
v). 


ath 
<tr 
DO 
Ee 

= 
OF 


Normalized Output Current Normalized Output Current Forward Current 
vs. Forward Current vs. Ambient Temperature vs. Forward Voltage 


VCE=i0V 
NORMALIZED TO 
1f = 20 mA 


if —- FORWARD CURRENT - mA 


o=0.030 VOLTS BETWEEN 
if = 1 mA andi40 mA 


VcE=10V 
\F=20 mA 
NORMALIZED TO 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


10 
-40 -20 0 20 40 60 80 0.2 904 ere ae 1.4 
IF - FORWARD CURRENT - mA Ta - AMBIENT TEMPERATURE - °C VF - FORWARD - 


Reduction in Output Current 
Relative Output Current Relative Collector Dark Current Due to LED Heating 
vs. Time vs. Ambient Temperature vs. Forward Current 


RELATIVE 
COLLECTOR DARK CURRENT 


ICION) is read the instant LED current 1s applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC{(ON} between these two readings. 


RELATIVE OUTPUT CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


-50 -25 0 25 50 75 100 5 10 15 20 25 = 30 35 = 40 
Ta - AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA 


t- TIME - HOURS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB852A 


May 1993 


Slotted Optical Switches 
Types OPB852A1, OPB852A2, OPB852A3 


MOLDEO DOT INGICATES PIN 1 


-755 (19.18) 


.745 (18.92) -130 (3.30) 
.120 (3.05) 


.980 (24.89) 
-960 (24.38) 


.495 (12.57) 

.475 (12.07) 
-130 (3.30) 
.115 (2.92) 


355 (9.01) 
.335 (8.51) 


-105 (2.67) 
.095 (2.41) 


| .300 (7.62) 
-280 (7.11) 


435 (11.05) 
7415 (10.54) 


2 PLACES 


.260 (6.60) 


240 (6.10) .130 (3.30) 


.120 (3.05) 


-110 (2.79) 


.O1S Gass 


.005 (0.13) 


Features 


e Inexpensive opaque plastic housing 
e 0.125" wide slot 

e 0.290" lead spacing 

e Apertured for high resolution 


Description 


The OPB852A series of slotted optical 
switches consist of an infrared emitting 
diode and an NPN silicon 
phototransistor. They are mounted on 
opposite sides of a .125" wide slot. The 
emitter has a .050" X .050" molded-in 
aperture while the phototransistor has a 
.010" X .050" molded-in aperture. 


Replaces 
KT852A1, KT852A2, KT852A3 


Optek Technology, Inc. 


1215 W. Crosby Road 


.020 (0.51) — 
SQ NOM 10S (2.67) 
.095 (2.41) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Storage and Operating Temperature Range ......................605 -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
PROD 2 casFaics te ste ee shee tat ire ae Ms Rvs aan aan tat A eee aaa a 240°C") 
Input Diode 

Forward’ DC Cunrentis-6sg55 52S sees teks sGeddna eebeven a Pee eee 40mA 
Peak Forward Current (1 us pulse width, 300 pps)..................0 eee . 3.0A 
Reverse DC Vollage.«<s2s ened ceed uk pane Vee eno Slab ty eee 2.0V 
POWEF DISSIDAUON 2 ois cath vinvand pane tea wieeeteb kee eie ngs eaaes 100mw??) 
Output Phototransistor 

Collector-Emitter Voltage .. 1.0... cc eee eee eee ene 30V 
Emitter-Collector Voltage ... 0.0.0... . cc ccc eee tenet ee eens 5.0V 
Power Dissipation: sx. scauuccep andvsuevhvegows «et eetaes ean ees 100mw?) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.67mW/°C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) Methanol and isopropanol alcohols are recommended as cleaning agents. Housings are 
soluble in chlorinated hydrocarbons and ketones. Highly activated, water soluble fluxes may 
attack housings in some situations. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB852A1, OPB852A2, OPB852A3 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS] TEST CONDITIONS 


ee Diode 


aaa Phototransistor 


V(BR)CEO =| Collector-Emitter Breakdown Voltage 
ViBR)ECO | Emitter-Collector Breakdown Voltage 
ICEO Collector-Emitter Dark Current 
Coupled 


OPB852A1 
OPB852A2 
OPB852A3 


OPB852A1 
OPB852A2 
OPB852A3 


Saturation Voltage 


VCE(SAT) 


On-State Collector Current 


Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


Normalized Output Current 
vs Ambient Temperature 


VCE=10 V 
Normalized to 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


Normalized to 
Ty = 25°C 


5 10 15 20 25 30 35 40 “40-20 0 20 40 60 80 
TA - AMBIENT TEMPERATURE - °C 
Collector Dark Current 

vs Ambient Temperature 


IF - FORWARD CURRENT - mA 
Relative Output Current 
vs Time 


eT 
AUEREE7 <I 
TAA 
THEE m 

ii 
50 


25 50 75 100 
on saseNt TEMPERATURE - °C 
Reduction in Output Current Due to 
LED Heating vs Forward Current 


RELATIVE OUTPUT CURRENT 


-— 
oO 
nN 


ICEO - RELATIVE COLLECTOR DARK CURRENT 
6 


t- TIME - HOURS 


| 
ICON) is read the instant LEO current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC{ON) is read again. This curve represents the per- 
Cent reduction in IC(ON) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING 


5 10 15 20 26 30 35 40 
IF - FORWARD CURRENT - mA 


pees 


IF - FORWARD CURRENT - mA 


tr, tf - RISE AND FALL TIME - sec 


Ic = 1.0mA 


OQ 
LJ 
bE 
kK 
O 
_I 
WY) 


st 
it 
OO 
Fe 

= 
OF 


a Voce = 10V 


Ic = 500n/A, IF = 20mMA 
Ic = 500uA, I-F = 20mMA 
Ic = 1.8mA, IF = 20mMA 


Voce = 5.0V, IF = 20mMA 


Vce = 5.0V, l- = 20mMA 
Voce = 5.0V, IF = 20mMA 


Forward Current 
vs Forward Voltage Input Diode 


ao =0.030 Volts between 
p= 1 mA and 40 mA 


02 04 O06 O8 1. 
Ve - FORWARD VOLTAGE - VOLTS 


Rise and Fall Time 
vs Load Resistance 


1.20 1.4 


Rise Time —— 
Fall Time ---- 


RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB853A1, OPB853A2, OPB853A3 


MOLDED DOT INDICATES PIN 1 


CATHODE COLLECTOR 
4 
ANODE EMITTER 


.130 (3.30) BOTTOM VIEW 


.75S (19.18) 


.745 (18.92) @ 2 PLACES 
.980 (24,89) 
.960 (24.38) 


.495 (12.57) .260 (6.60) 
.475 (12.07) : ‘ 
130 (3.30) a, -130 (3.30) 
| 115 (2.92) -120 (3.05) 


.120 (3.05) 


.355 (9.02) 435 (11.05) 
335 (8.51) | “415 (10.54) 110 (2.79) 


.105 (2.67) .035 (0.38) 


.095 (2.41) .005 (0.13) 


.300 (7.62) . 020 (9. $1) 
-280 (7.11) 105 (2. 87) | 
™ THIS DIMENSION 1S CONTROLLEO AT HOUSING BASE ONLY. .095 (2. a 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e inexpensive opaque plastic housing Storage and Operating Temperature Range ......................... -40°C to +85°C 

e 0.125" wide slot Lead Soldering Temperature [1/16 inch (1 oun) from case for 5 sec. with soldering 

e 0.290" lead spacing HOW Gas Paes Gy Aas See een ek ae ree aaa dae ondes 240°C" 

e Apertured for high resolution Input Diode 

e Photodarlington output Forward DC Current............. ee ag ee ee 40mA 

Peak Forward Current (1 us pulse width, 300 pps)................ 000 e eee 3.0A 

foe Reverse DO VOlAd6) ew scu-e cases nut wasdehauelauaudh tease ys wea 2.0V 

Description Power Dissipation: .is.seeecus ts canteen neared wx rtnare see utes 100mw®?) 

The OPB853A series of slotted optical Output Photodarlington 

switches consist of an infrared emitting Collector-Emitter Voltage ....... 0... ccc eee eee eee eee nena 15V 

diode and an NPN silicon Emitter-Collector Voltage ............. 0c cece e ee ees beget sind airy 5.0V 

photodarlington. They are mounted on Power Dissipation. ...........0.c cece ceeececeeeeeeeneeseeeuenees 100mw?) 

opposite sides of a .125" wide slot. The Notes: 

emitter has a .050" X .050" molded-in (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

aperture while the photodarlington has a _—_(2) Derate linearly 1.67mW/°C above 25°C. 

.010" X .050" molded-in aperture. (3) All parameters tested using pulse technique. 


(4) Methanol and isopropanol alcohols are recommended as cleaning agents. Housings are 
soluble in chlorinated hydrocarbons and ketones. Highly activated, water soluble fluxes may 
Replaces attack housings in some situations. 


KT853A1, KT853A2, KT853A3 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB853A1, OPB853A2, OPB853A3 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS| TEST CONDITIONS 


Input Diode 


VF Forward Voltage | L470 [MO | Ip =20mA 
In__[Reverse Current. ——=—SSS~SCSCS~*dt 00 A | Vn = 2.00 
Output Photodarlington 
ViBR)CEO ‘| Collector-Emitter Breakdown Voltage ae sae Ic = 1.0mA 


ViBR)EcO ‘| Emitter-Collector Breakdown Voltage Se ae ae le = 100A 
ICEO Collector-Emitter Dark Current [1700 [na Vce = 10V 


Coupled 
Saturation Voltage =e Ic = 1.8mA, Ir = 10MA 


VCE(SAT) 
On-State Collector Current OPB853A1 mA Vce = 1.5V, l— = 5mA 
OPB853A2 : - mA 


IC(ON) 
‘ Vce = 1.5V, Ir = 5mMA 
OPB853A3 10.0 mA Vce = 1.5V, lp = 5mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB854A1 
May 1993 


Slotted Optical Switches 
Types OPB854A1, OPB854B1 


Features 


e Non-contact switching 

e Printed circuit board mounting 
e 0.100" wide slot 

0.300" lead spacing 

Opaque plastic housing 


Description 


The OPB854A1 and OPB854B1 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 
Switching of the phototransistor occurs 
whenever an opaque object passes 
through the slot. Also available with one 
mounting tab as OPB854A2 and 
OPB854B2, or with two mounting tabs 
as OPB854A3 and OPB854B3. 


Replaces 
KT850A, KT851A 


Optek Technology, Inc. 


1215 W. Crosby Road 


.052 (1.32) 


.042 (1.07) .135 (3.43) 


.115 (2.92) 
COLLECTOR 


4 
3 


CATHODE 


-510 (12.95) 
490 (12.45) 
110 (2.79) 
090 (2.29) 


EMITTER 


OPTICAL 
.210 (5.33) 
.190 (4.83) 


i (11.05) 
.075 (1.91) 
NOM 


.260 (6.60) 
.240 (6.10) 


.260 (6.60) 
.240 (6.10) 
.415 (10.54) 


fined 


.400 (10,16) 
MIN 


.020 (.508) 
sO TYP 


310 (7.87) 
5” eee eaten eee 
290 (7.37) 


.110 (2.79) 
te 
090 (2.29) 


* DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 
OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range.................05: -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


POM) acre O's. wees ae Gob eee whcacebintaeeda kg tea nieiceteRa ie aaetdrS ose at ates 240°C") 
Input Diode 

FOrwaid DC CUITENE «: anAceese wot aeate wa oes Paw eed ewes eee se wees 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ................. 00a eee 3.0A 
Reverse DC VOlilAd6i 6554 ivan enw ce eal ee deem saephine ease ae wane 2.0V 
POWSEDISSIDAUON :4.a:v.52 5. bol fined eae pare SES e ed ee oe eae 100mw®) 
Output Phototransistor 

CollectoreEmittor Voltages ta t5 waves: poe eres ew aes e Tuan we 30V 
Emitter-Collector Voltage ... 0.0... cc ce eee ee eee eee eens 5.0V 
GColector DG Curent. cast evis nade Giese Poker eeA ad BEA ees epee 30mA 
Power Dissipalionics os. 224g ieeiawsay test eeei eat kev eeeesa eee 100mW 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.67mW/C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 
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Types OPB854A1, OPB854B1 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


VF Forward Voltage | 7M] tr = 20mA 
: EET 


Output Phototransistor 
V(BR)CEO | Collector-Emitter Breakdown Voltage 30 V lc = 1.0mA 


V(BR)ECO | Emitter-Collector Breakdown Voltage cl a a le = 100A 
IcEo _| Collector-Emitter Dark Current } | 100 | nA Vcr = 10V, Ir = 0, Ee =0 


Coupled 
VCE(SAT) Collector-Emitter OPB854A1 0.6 V 
Saturation Voltage OPB854B1 0.4 V 
On-State Collector Current OPB854A1 3.0 mA 
OPB854B1 1.0 mA 


Ic = 2.0mA, IF = 16MA 
Ic = 250A, Ir = 20MA 
Vce = 1.0V, IF = 16mMA 
Voce = 10.0V, IF = 20mA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


VcE=10V 
Normalized to 


NT 


ive) 


o = 0.030 Volts between 
Ip =1 mA and 40 mA 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


Normalized to 


5 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 


IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


IF =20 mA (50% Duty Cycle) 
Vec=5V 


Rise Time —— 
Fall Time ---- 


tr, tf - RISE ANO FALL TIME - psec 


RELATIVE OUTPUT CURRENT 
ICEO - RELATIVE COLLECTOR DARK CURRENT 


25 «8650 ©675~—«*100 
t- TIME - HOURS th ‘ial TEMPERATURE - °C Rt - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


IC(ON) is read the instant LED current is applied. The 


REDUCTION IN OUTPUT CURRENT 
DUE TG LED HEATING - % 


fight path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 


IC(ON) is read again. This curve represents the per- 
cent reduction in IC{QN) between these two readings. 


5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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GP OPTEK 
Product Bulletin OPB854A2 


May 1993 


Slotted Optical Switches 
Types OPB854A2, OPB854B2 


.760 (19.30) 
.740 (18.80) 


.052 (1.32) 
.042 (1.07) 


COLLECTOR 
4 
135 (3.43) 3 
CATHODE 115 (2.92) EMITTER 


.385 (9.78) 


@ .125 (3.18) .365 (9.27) 


* DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 


+510 (12.95) 
7490 (12.45) OPTICAL 
.110 2110 (2.79) 79) .210 (5.33) .260 (6.60) 
| .090 080 (2.29) 29) .190 (4.83) .240 (6.10) | | 
+260 (8.60) . _ 
Features +240 (6.10) ci .435 (11.05) 
rere .075 (1.91) a ae 
e Non-contact switching | NOM aa a 
e Printed circuit board mounting 
e 0.100" wide slot 
e 0.300" lead spacing Se 
e Opaque plastic housin 
pave 2A using 310 -310 (7.87) 87) , ito (2.79) ae 
7.290 (7.37) .090 (2.29) 
Description DIMENSIONS ARE IN INCHES (MILLIMETERS) 


The OPB854A2 and OPB854B2 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 


Switching of the phototransistor occurs = Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
whenever an opaque object passes 


through the slot. Also available without Storage and Operating Temperature Range ..................4. -40°C to +85°C 
mounting tab as OPB854A1 and Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
OPB854B1, or with two mounting tabs SNOT ocala to a eros, BP eed ews Siero plea ten 8 us eure e Mike aa ae Barak ae 240°C") 
as OPB854A3 and OPB854B3. Input Diode 
Forward DC Currentuts2 a ccs btwn ert eehawery Och Vida hme pw Seed 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ............... 00. cee eee 3.0A 
pepiaces Reverse DC Voliage. is icici ese acwtosw norte cereeeans sia eee sees 2.0V 
KT850B, KT851B Power DISSIPANON ss:c6 92 he co cenw caewaw een ewiaeconne uae aes a eeen 100mw?) 
Output Phototransistor | 
Collector-Emitter Voltage .. 0.0... . ccc cee eee eee eee eee .. 30V 
Emitter-Coll6ctor Voltage ines rasan taweneeain ied yada rede se meek 5.0V 
Collector DC Currents cecc2 onGG hous eu ese dedteeviaw et eieiwa wee sia 30mA 
Power Dissipation............... ee Saas os aril Sa Petia aren eas de wane eee 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/°C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB854A2, OPB854B2 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


input Diode 


VE Forward Voltage a i a ae Ip = 20mMA 
: Va=20V 


Output Phototransistor 


V(BR)CEO |Collector-Emitter Breakdown Voltage = sid Breakdown |Collector-Emitter Breakdown Voltage = sid Ic = 1.0mA 
ViBR)ECO | Emitter-Collector Breakdown Voltage a le = 100pA 
IcEO Collector-Emitter Dark Current Vce = 10V, Ir = 0, Ee = 0 
Coupled 


Ic = 2.0mA, IF = 16MA 
Ic = 250u/A, IF = 20mMA 
Vce = 1.0V, Ir = 16mMA 
Vce = 10.0V, IF = 20mA 


Collector-Emitter OPB854A2 0.6 V 

Saturation Voltage OPB854B2 0.4 V 

On-State Collector Current OPB854A2 3.0 mA 
OPB854B2 1.0 mA 


VCE(SAT) 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 
VCE=10 V 200 
we Normalized to 
1 # 
. x . 
a = 100f- 
3 = wb z 
= = = 
3 = (=) 
= S 404 < 
yi 3 = 
z 8 5 
= z Vce= 10 V o=0.030 Volts between 
=| & 20F ip=20 mA = Ip=1 mA and 40 mA 
z Normalized to 
Ta = 25°C 
5 10 15 20 25 30 35 40 " 
5 -40 -20 0 20 40 60 80 02 O04 O68 O08 10 12 14 
{F - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C Ve - FORWARD VOLTAGE ~- VOLTS 
Relative Output Current Collector Dark. Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 


Wa 


EDR ABE ARE 
AMER OEE RED 
Ee a) 

RORTIRE SARE 


IF =20 mA (50% Duty Cycle) 
Vec=5V 

Rise Time —— 

Fall Time ---- 


tr, tf - RISE AND FALL TIME ~ pesec 


RELATIVE QUTPUT CURRENT 
ICEQ - RELATIVE COLLECTOR DARK CURRENT 


s 1 
O"50-25. +0 25 ~ +80 78 100 ; 100 1K 5K 10K 
t+ TIME - HOURS Ta.- AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


t 
IC(ON) is read the instant LED current is applied. The 
fight path is then blocked with an opaque object. 30 
seconds ster the opaque object is removed and 
| {C(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


REDUCTION IN QUTPUT CURRENT 
DUE TO LED HEATING - % 


§ 10 115 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB854A3 
May 1993 


Slotted Optical Switches 
Types OPB854A3, OPB854B3 


Features 


e Non-contact switching 

e Printed circuit board mounting 
e 0.100" wide slot 

e 0.300" lead spacing 

e Opaque plastic housing 


Description 


The OPB854A3 and OPB854B3 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 
Switching of the phototransistor occurs 
whenever an opaque object passes 
through the slot. Also available without 
mounting tab as OPB854A1 and 
OPB854B1, or with one mounting tab as 
OPB854A2 and OPB854B2. 


Replaces 
KT850C, KT851C 


Optek Technology, Inc. 


1215 W. Crosby Road 


1.010 (25.65) 
.990 (25.15) 
.760 (19.30) 


.135 (3.43) 
.740 (18.80) 


.115 (2.92) 
COLLECTOR 


4 
3 


CATHODE EMITTER 


.385 (9.78) 
.365 (9.27) 


.052 (1.32) 


.042 (1.07) 
* DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 


.510 (12.95) 


.490 (12.45) 
.210 (5.33) 


.190 (4.83) 


OPTICAL { 
.110 (2.79) 
.080 (2.29) 


.260 (6.60) 
.240 (6.10) 


.075 (1.91) 
NOM 


.260 (6.60) 
.240 (6.10) 


— 


.435 (11.05) 
.415 (10.54) 


.400 (10.16) 
MIN 


Seer 


.020 (.508) 
SO TYP 


: .310 (7.87) | | 
.290 (7.37) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


/110 (2.79) 
.090 (2.29) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................055 -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


On MwA goceaicd oleae Gasca ete sabe ate k bee aeReeeseena tia 240°C") 
Input Diode 

FOrWward:DC -CUNONE : esas eno aoe aie Ree Mews eee werread eomouas 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ............. 0... c ee eee 3.0A 
Reverse DG Vollage isis cee Caos dat Be eee eek aR ES POSS Mea O Kees 2.0V 
Power Dissipation...........00.eceeceevececeeeseaeeeeuneenenas 100mw?) 
Output Phototransistor 

Gollector-Emitter Voltage «4 avis 06.0 5.0 onan Wea ee ee 24 Sowa Seu seek dee mews 30V 
Emitter-Collector Voltage ..... 0.0... 0c cece eee eee teens 5.0V 
Collector DC: Current:.<i inWnw-iSasineawadwh 84ee Sanden aha eevee tensa ss 30mA 
POWESrDISSIDANON ieee See Coe wr ee Saw re aoe beats treed toe | eae 100mW 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate Linearly 1.67mW/°C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is . 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB854A3, OPB854B3 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 
SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 


input Diode 


Ve Forward Voltage Be ece eE Ir = 20mA 
IR Reverse Current | | 10 Vr = 2.0V 
Output Phototransistor 
ViBryceo _| Collector-Emitter Breakdown Voltage (30 | Ms Ip = 1.0mA 


ViBR)ECO | Emitter-Collector Breakdown Voltage 50 | [VM le = 1002A 
IcEO _| Collector-Emitter Dark Current Voce = 10V, Ir = 0, Ex = 0 


Coupled 
VcE(SAT) | Collector-Emitter OPB854A3 0.6 V 
Saturation Voltage OPB854B3 0.4 V 
On-State Collector Current OPB854A3 3.0 mA 
OPB854B3 1.0 mA 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


wor | | | TTT int 
Normalized to Tre. 


Ea 
aa" Ea PU 


Ic = 2.0mA, IF = 16MA 
Ic = 250pA, Ir = 20mMA 
Voce = 1.0V, Ir = 16mMA 
Vce = 10.0V, Ir = 20mA 


i 


is 
a 
= 
ae 


y 
im 
4 
= 
= 
| | 
zz 


Vce= 10 v 
Ip =20 mA 
Normalized to 


NORMALIZED QUTPUT CURRENT ~ % 


0 =0.030 Volts between 
(gp =1 mA and 40 mA 


NORMALIZED OUTPUT CURRENT - % 


5 10 15 20 25 30 35 40 “40-20 0 20 40 60 80 02 04 O08 08 10 12 14 


if - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE ~ °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fail Time 
vs Time vs Ambient Temperature vs Load Resistance 


| if =20 mA (50% Duty Cycle) 
g 100 Vcc =5V 
Riss Time —— 
Fall Time ---- 


RELATIVE OUTPUT CURRENT 
ICEO - RELATIVE COLLECTOR DARK CURRENT 
tr, tt - RISE AND FALL TIME - ps 


-3 
-50 -25 O 25 50 75 100 
t+ TIME - HOURS TA - AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with en opaque object. 30 
seconds later the opaque object is removed and 
ICION) is read agsin. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


5 6 15 20 2 36 35 40 
IF - FORWARD CURRENT - mA 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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POP TEK 
Product Bulletin OPB855 | 


May 1993 


Slotted Optical Switch 
Type OPB855 


-515 (13.08) 
.495 (12.57) 


.215 (5.46) 020 0.51) 
.195 (4,95) nie 010 (0.25) 
"NOM? 


.280 (7.11) .210 (5,33) 


"260 (6.60) "190 (4.83) 
.135 (3.43) | ates | 
1020 epee .060 (1.52) 


130 (3.30) 
.125 (3.18) 


-105 (2.67) 040 (1.02) 


®* DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 


.390 (9.91) neers aa 
.370 (9.40) . = Cn 
.250 (6.35) ! 
.240 (6.10) 
| 110 (2.79) 
080 (2.29) : DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e@ Low profile .270" overall height Storage and Operating Temperature Range .................... -40°C to +85°C 
© Printed circuit board mounting Lead Soidering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering ‘i 
. oO 

e 0.205" wide slot iron]... een ne ten ete e entree ete e et eee teen een ees 240°C 
e 0.380" lead spacing : les eee shoe 
e Opaaue plastic housin Orwar UFFOI Ga sit cereale ws ee ed i ee ee ee Reed Wee ane cae ee m 

ee, q Peak Forward Current (1 ws pulse width, 300 pps) .................0 02 eee 3.0A 

rae Reverse DG Vonage. 3.14 ccc eendadses eeu ae eee Ses tess 2.0V 

Description Power Dissipation............ ccc ccc ece cee cece veces euaeeneeeeas 100mw?) 
The OPB855 low profile optical switch Output Phototransistor 
consists of an infrared emitting diode Collector-Emitter Voltage ..... 0.0... cc eee ee eee nets 30V 
and an NPN silicon phototransistor Emitter-Collector Voltage... 0.0.0... ccc ccc ccc ccc t ee eteeee 5.0V 
mounted on opposite sides of a .200" Collector DC Current ......... 0. ccc cece cece cece ene e eee tent eens 30mA 
wide slot in an inexpensive plastic Power Dissipation. .2o.h coisas aa heat che Beane eae eed eeees 100mw?) 
housing. Switching of the phototransistor Notes: 
occurs whenever an opaque object (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
passes through the slot. (2) Derate Linearly 1.67mW/C above 25°C. 


(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 


Replaces soluble in chlorinated hydrocarbons and ketones. 
KT855 
Optek Technology, Inc. 1215W.CrosbyRoad Carrollton, Texas 75006 (214) 323-2200 =“ Fax (214) 323-2396 
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Type OPB855 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS | TEST CONDITIONS 


Input Diode 


r uA | Vn=2.0V 


Output Phototransistor 
Viar)ceo _| Collector-Emitter Breakdown Voltage 30 Ic = 1.0mA 


ViBR)ECO ‘| Emitter-Collector Breakdown Voltage a ae | ae le = 100A 
IcEO —*| Collector-Emitter Dark Current Vce = 10V, Ir = 0, Ee =0 


Coupled 
VcE(sat) | Collector-Emitter Saturation Voltage | (04 TV 
On-State Collector Current 500 | {pA | 


Typical Performance Curves 


Qa 
Lu 
-F 
and 
e) 
— 
WY 


af} 
a Sead 
VO 
eee 

= 
OF 


Ic = 400pA, IF = 20mMA 
Voce = 5.0V, IF = 20mMA 


Normalized Outpyt Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


fd 0 =0.030 Volts between |_| 
Cel ip=1 mA and 40 mA el 


40 


VceE=10 V 200 
Normalized to 


aw 
a 


nN Ww 
a oo 


\F - FORWARD CURRENT - mA 
RO 
o 


20 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


Normalized to 5 


10 0 
5 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 02 04 06 O8 10 1.2 14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C Ve - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient ee vs Load Resistance 


Vec=5 V 


Rise Time —— 
Fall Time ---- 


Htc 
Toa 
TTT 


ELLE an 


Me -25 50 75 100 100 1K 5K 10K 
t- TIME — HOURS TA - ae Odea - ¢ RL - LOAD RESISTANCE - ohms 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


ty, tf — RISE AND FALL TIME - psec 


RELATIVE OUTPUT CURRENT 


ICEO - RELATIVE COLLECTOR DARK CURRENT 
S 


I 
IC(ON) is read the instant LED current is applied. The 
fight path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
Cent reduction in IC(ON} between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


5 10 15 20 25 30 35 40 
iF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc.. . 1215W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB856 
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Wide Gap Optical Sensor 


-760(19. 30 30) 
_740( 18.80 80) -600(15.24 24) 
.§80(14. -§80(14.73) 


Type OPB856 


SENSOR 


Features 


e Industrial package 
e Threaded housing 
e Moided connectors 


Description 


The OPB856 consists of an LED and 
a phototransistor each mounted in a 
threaded (M12x1TH) color coded 
housing. The LED is white, and the 
phototransistor is black. Both have a 
molded Molex connector for ease of 
installation. For cable and connector 
operations, contact the factory. 


Replaces 
K-8050 


Optek Technology, Inc. 


1215 W. Crosby Road 


.600( 15.24) 


-580( 14.73) ot OPTICAL 


M12 X 1 THO 


. WHITE CASE 1S LED 
BLACK CASE IS PHOTOTRANSISTOR 


. LED TERMINAL MOLEX 02-06-6122 


. PHOTOTRANSISTOR TERMINAL 
MOLEX 02-06-7104 


. MATCHING MOLEX CONNECTOR 03-06-2023 


.680( 17.27) 
.660(16.76) 


t—— 


LED ANODE 


SENSOR EMITTER 


LED CATHODE 


SENSOR COLLECTOR 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ........... 
Input Diode 

Continuous Forward Current ............. pace dees 
Reverse Voltage.............. 20 ee eee eee se chee a 
Power Dissipation......... did uit Guecauaa ee eee err 
Output Phototransistor 


Collector-Emitter Voltage ....... ee dite Seek Pein 


Emitter-Collector Voltage .. 0.0.2.0... 0. cece ee ee eee 
POWSr DISSIDAUON vedio dees ded 640A Swe S 


Notes: 

(1) Derate Linearly 1.67mW/°C above 25°C. 

(2) d is the distance between lenses along the optical axis. 
(3) All parameters tested using pulse technique. 


| Carrollton, Texas 75006 
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(214) 323-2200 


-40°C to +85°C 


Fax (214) 323-2396 


Type OPB856 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS] TEST CONDITIONS 


Input Diode 
VF Forward Voltage Se ee l-F = 20mMA 
in [Reverse Curent ——~—S™~™~SSS~*dt IOWA | Ve 20V 


Output Phototransistor 


ViBR)CcEO ‘| Collector-Emitter Breakdown Voltage 30 | jv | Ic = 100nA 
ViBR)ECO ‘| Emitter-Collector Breakdown Voltage 50 | |v | le = 100A 


ICEO Collector Dark Current | | 100 nA Vce = 10.0V, IF = 0, Ee =0 


On-State Collector Current) 18 | | 


CQ 
uu 
jes 
pice 
© 
=) 
ep) 


WY) 
Ju 
< 
QO 
k b= 
OF 


Coupled 


Voce = 5V, Ir = 20mA, d = 2" (2) 


Normalized Output Current vs. 
Distance 


Zee Normalized to d = 2.0" 
| / ee l- = 20MA 
Por Voce = 5.0V 


seat eleeetorcl ea 
Aux VZasasee 
Average TT LT 
REP ANe SURE 
ae 
—s 


Ps 


§ 


3 


aed SS 


Normalized Output Current - % 
Wee 


a EEE TT errors 


d - Distance Between LED and 
Sensor Housings - Inches 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Slotted Optical Switch 


Type OPB857 


Features 


e Non-contact switching 

e Three lead wires for electrical 
connection 

e Sealed plastic housing 

e Fast switching speed 


Description 


The OPB857 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted on opposite 
sides of a 0.15" (3.81 mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. The low cost plastic 
housing reduces possible interference 
from ambient light and provides dirt and 
dust protection. 11.5" (292.1 mm) 
minimum length lead wires ease 
assembly where PC board mounting is 
not practical. 


The OPB857 uses an OP140 or OP240 
LED and OP550 family sensor. 


Optek Technology, Inc. 


1215 W. Crosby Road 


BLACK (COMMON, NEG.) 


ae BROWN (ANODE) 
RED (COLLECTORI x. j 
it 12.5(317.5) 


11.5(292.1) 
175(4.45 
ea ah 4 .258(6.55) 
n 311(7.90) 
.130(3.30) 
72013.05) OVA ou ie .305(7.75) 
.295(7.49) 
3609.14 503(12.78) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
"350(8.89) 493(12.52) 
+ + |[* .160(4.06) 
Sa 140(3.56) 
485111 56) : ai a0) | 
eo . .130(3.30) at ia x 
140(3.36) 
| .626115.00 a 
594(15.09) 10512. T9812871 
Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
Storage and Operating Temperature Range................... -40°C to +80°C") 
Input Diode 
RGEVerse VOIAGC tic cak Sense eee rie nen i eed bee beet ewwawhe eae 2.0 V 
Continuous Forward Current ........... 0.00. c ee eee eee tence 50 mA 
Peak Forward Current (1 us pulse width, 300 ppS) ....................005 3.0A 
POWS-DISSIDANON 43.405 eee Sowa ean hehe ovEwd ete 100 mw? 
Phototransistor 
Collector-Emitter Voltageins.. oiecccinsteec eee atk ead beeen eeotawdee ees 30 V 
Emitter-Collector Voltage .. 0.0.0.0... ccc cece eee e ee nees 5.0 V 
POWSE DISSIDANON ae aces bar ect en tere etne teste aneusiass 100 mw) 
Notes: 


(1) Maximum storage and operating temperature are limited by the onperetliee rating of the 
lead wires. 

(2) Derate linearly 1.82 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol 
alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


o=0.030 VOLTS BETWEEN 


if - FORWARD CURRENT - mA 


IF=1 mA and 50 mA 


02 04 O06 O08 10 12 1.4 
Ve - FORWARD VOLTAGE - VOLTS 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB857 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


-sympo. [PARAMETER | MN [MAX] UNITS| TESTCONDITIONS 


Input Diode 


| Vr __(ForwardVottage | OV 
i 


Reverse Current | 100A (VR =2.0V 


Output Phototransistor 


Collector-Emitter Breakdown Voltage ioe Ve Ic = 1.00 mA 
Emitter-Collector Breakdown Voltage 5.0 Fad le = 100 pA 
Collector-Emitter Dark Current 100 Vce = 10.0 V, IF = 0, Ee = 0 


Collector-Emitter Saturation Voltage | 0.40 Ic = 1.50 mA, IF = 20 mA 
On-State Collector Current Vce = 10.0 V, lF=20 mA 


Typical Performance Curves 


OQ 
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be 
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= 
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Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 


NORMALIZED TO 


VcE=10V 
IF = 20 mA 
NORMALIZED TO 


RELATIVE QUTPUT CURRENT 


| | Ay | | es 
RAE 


20 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % . 


ae Pes) eee 


| Ta =25°C 
5 10 15 20 25 30 35 40 ears "20 0 20 40 GO 80 
IF - FORWARD CURRENT - mA TA — AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


if =20 mA (50% Duty Cycle) 
vec=5V 


He 


Pa - ; 
a 3 RISE TIME —— 
2 =* FALL TIME --- 
= 1) Bs w 
== 10 a 5 = 
ae) fan} oO 
oe 2u 2 
Zo ny 
©2107! = = 7) 
= = = IC(ON) 1s read the instant LED current 1s applied. The ce 
3 ir light path is then blocked with an opaque object. 30 a 
107? o seconds later the opaque object is removed and Ss 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings 
-3 
10 50-25. 0 + +25 +~ +50 75 100 5 10 15 20 25 30 35 40 
TA - AMBIENT TEMPERATURE — °C If - FORWARD CURRENT - mA RL - LOAD RESISTANCE ~ ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(SP OPTEK 


High Resolution Slotted Optical Switch 


Type OPB859° 


Features 


Inexpensive opaque plastic housing 
0.125" wide slot 

0.220" lead spacing 

Apertured for high resolution 


Description 


The OPB859 slotted optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor. 
They are mounted on opposite sides of a 
.125" wide slot. The emitter has a .050" 
x .050" aperture while the 
phototransistor has a .005" x .050" 
aperture. 


MOLDED DOT INDICATES PIN 1 


.785 (19.18) .130 (3.30) 
.745 (18.92) .120 (3.05) 
.980 (24,89) 
960 (24,38) 


6495 (12.57) (260 (6.60) 

475 (12.07 ; 

ee .130 (3.30) ae la .130 (3.30) 
-1U5 (2.92) 120 (3.05) 


2 PLACES 


.355 (9.01) 
.335 (8.51) 


435 (11.05) 
.415 (10.54) 


NOM 
-105 (2.67) 01S ail 


.428 (10.79) 095 (2.41) 008 (0.13) 


.225 (5.72) 020 ei 
.215 (5.46) SO NOM 105 (2.67) 
.095 (2.41) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range .................00. -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering 
WON) es eciestealis staan uhh nausea eeediia ou bel dented te 240°C") 
Input Diode 

Forward DC Currenlews2usciaboves Cen een eee hea ea tees tees bata aes 40mA 
Peak Forward Current (1 ws pulse width, 300 pps) .................. eee 3.0A 
Reverse DC Vollage... . oc.cesic sea wieeese ee fe Giiws weed www es weeds 2.0V 
Power Dissipation......... San a chligs RW SS nai te Alege a AN ee Pikes aca tated are 100mw) 
Output Phototransistor | 

Collector-Emitter Voltages .03 5s. is¢sie2esesia ree eeoieeyaeeetiteway 30V 
Enmntter-Collector Voltage i i:4.ta-nwtin what ste sede Pee era neee aw ees ats 5.0V 
Power DISSIDAUON i a6. 52 ois eae os a dv ane Hae hae Oe Kale oh oe ee 100mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67 mW/C above 25°C. 

(3) All parameters tested using pulse technique. 

(4) This dimension controlled at housing surface only. 


Replaces (5) Methyl or isopropyl alcohols are recommended as cleaning agents. Plastic housings are 
soluble in chlorinated hydrocarbons and ketones. 

OPB813S5 

Optek Technology, Inc. | 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB859 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | MAX | UNITS. 


Input Diode 


|_Vr__[Forward Vottage if 417 |v |ipe20ma 
Reverse Current | 00 | wa lVa=20v00 


Output Phototransistor 


Collector-Emitter Breakjdown Voltage 30 | | ov Ic=1.0mA 


V(BR)ECO |Emitter-Collector Breakdown Voltage l—e = 100 pA 


V 
IceEo _|Collector-Emitter Dark Current | 100 | nA VcE=10V 


Coupled | 


Saturation Voltage | | o4o] vi Ic = 125 pA, IF = 20 mA 
On-State Collector Current 250; | pA VceE = 10.0 V, IF = 20 mA 


Typical Performance Curves 


TEST CONDITIONS 


O 
Lu 
fb 
= 
@) 
oJ 
6p) 


ty 
ela 
OO 
— 

es 
OF 


Forward Current Normalized Output Current Normalized Output Current 
vs Forward Voltage input Diode vs Ambient Temperature vs Forward Current 
ee za “7a 
ig a +20 ws Normalized to Typ 
< | = 20 
: = 100 = aes —ae Typ re oat 
kad om i ee a. a 
= = 80 Es} ST 
ai 2 LA i |--+}-—+ Phot} ra 
3 5 fea pf ES = 
2 S git og ee a = 
: : CCC : 
in 0 =0.030 Volts between 2 Voe=10V Pc raeshehae = 
= Ip =1 mA and 40 mA az 207 |p=20mA = 
= Normalized to EEL] = 
10 ¢ 10 
0.2 O04 %G6 O8 10 12 14 -40 -20 0 20 40 60 =: 80 5 10 15 20 25 30 35 40 
Ve —- FORWARD VOLTAGE - VOLTS TA — AMBIENT TEMPERATURE ~ °C IF — FORWARD CURRENT - mA 
Rise and Fall Time Collector Dark Current Relative Output Current 
vs Load Resistance vs Ambient Temperature vs Time 


IF =20 mA (50% Duty Cycle) 
| VCC=5V 


Rise Time —— 
Fall Time ---- 


tr, tf - RISE AND FALL TIME - psec 
iCEO - RELATIVE COLLECTOR DARK CURRENT 
RELATIVE OUTPUT CURRENT 


-§0 -25 0 2 
RL - LOAD RESISTANCE - ohms TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 


50 75 =100 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Slotted Optical Switches 
Types OPB860, OPB870 Series 


Package N 


Features 


e 0.125" wide gap 
e Choice of aperture 


e Choice of opaque or IR transmissive 
shell material 


® Choice of mounting configuration 
e Choice of lead spacing 


Description 


The OPB860/870 series of slotted 
switches provides the design engineer 
with the flexibility of a custom device 
from a standard product line. Building 
from a standard housing with a .125" 
wide slot, the user can specify (1) 
electrical output parameters, (2) 
mounting tab configuration, (3) choice of 
lead spacing, (4) discrete shell material, 
and (5) aperture width. 


All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly’s sensitivity to ambient 
sadiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IR transmissive plastic for 
applications where aperture 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 


Optek Technology, Inc. 


Package L 


1215 W. Crosby Road 


Package P Package T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ......................... -40°C to +85°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) from case for 5 sec. with sol- 


GSMNG WON a.m nee seia cad Pe dak deed ba de wtoted ua la wane teks es 240°C ®) 
input Diode 

Forward DC Current... ......... 0.0 e eee ee eee eee Anipeeeesaaiingetas 5OmA 
Peak Forward Current (1 us pulse width, 300 pps).............. 0.00. eee 3.0A 
Reverse DG Vollade skis ote tce cause cesessn gas Powe b eee aa 2.0V 
POWSF DISSIDANON orice t ote Sew cee eae aad eee EM bees 100mWw"") 
Output Phototransistor 

Collector-Emitter Voltage... 0.0... . cece ee eee teen ene 30V 
Emitter-Collector Vonage -.csces cox eid aenca caw oo aes ea kane 0a aN aae een 5.0V 
Collector DG Curent 4.056635. 3oure ee ee ii be tied ab ein hae ake ena eae  30mA 
Power Dissipation s<o4cetee2 eine rea cae ee slnne eed ade ie aba 100mw") 
Notes: 


(1) Derate linearly 1.67mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) All parameters tested using pulse technique. 

(4) Lead spacing of .220" or .320" is available. Leads are 0.20" sq and .425" long (min). 

(5) Methyl! and isopropyl alcohols are recommended as cleaning agents. Plastic housings are 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 
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Types OPB860, OPB870 Series 


Electrical Characteristics (Ta = 25 °C unless otherwise noted) 


SYMBOL[ PARAMETER _—_—*(|:‘MIN | TYP_| MAX [UNITS | TEST CONDITIONS 
o_o Diode 
Fowardvotage———=S=S~=~—~—sS~—SsSSsSSC~‘“dRSC*‘“‘i(?’~=«('W~~+<( (= 20mA 
[ReverseCurent SST SSC SSC«d 100 «AY = 2.0 
Output Phototransistor A? 
Se a a a a Bg 
V(BR)ECO 50 | | |v | te = 100A 153 
IcEo _| Collector-Emitter Dark Current eine ed Voce = 10V, Ir = 0, Ee=0 7 
Coupled 


VcE(SAT) | Saturation Voltage: 
Parameter A OPB860 / OPB870 
OPB865 / OPB875 


Parameter B OPB861 / OPB871 FE 


Ic = 800A, Ir = 10MA 


OPB866 / OPB876 
Parameter C OPB862 / OPB872 V Ic = 1800pA, IF = 20mA 
OPB867 / OPB877 
Ic(ON) | On-State Collector Current: 
Parameter A OPB860 / OPB870 500 
OPB865 / OPB875 


Parameter B OPB861 / OPB871 1000 
OPB866 / OPB876 


Parameter C OPB862 / OPB872 1800 
OPB867 / OPB877 


Vce = 5V, Ir = 10mA 


PART NUMBER GUIDE 
OPB 8X XXX X 
Optek Assembly a ee | ——s Aperture Width In Front 
of Sensor 


5 = 0.050" 1 = 0.010" 


Phototransistor Output $$ |____________. Aperture Width In Front 
Family of Emitter 
5 =0.050" 1=0.010"* 
Discrete Shell Material See = tes etl Mounting Configurations 
Designation 
6 - Base Mount IR Transmissive T - Both Mounting Tabs 
Plastic Discrete Shell N - No Mounting Tabs 
PC Mountable Leads L - Single Mounting Tab 
Emitter Side 
7 - Base Mount Opaque P - Single Mounting Tab 
Plastic Discrete Shell Phototransistor Side 
PC Mountable Leads 


Electrical Specification Variations 
0 - Electrical Parameter A, Lead Spacing 0.320" 
1 - Electrical Parameter B, Lead Spacing 0.320" 
TX-TXV Process 2 - Electrical Parameter C, Lead Spacing 0.320" 
Available 5 - Electrical Parameter A, Lead Spacing 0.220" 
See Hi-Rel 6 - Electrical Parameter B, Lead Spacing 0.220" 
7 - Electrical Parameter C, Lead Spacing 0.220" 
*Assemblies with dual 0.010" apertures are currently 
available with electrical parameter “A” only. 


Section 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB860, OPB870 Series 


MOLDED DOT INDICATES PIN 1 


.755 (19.16) .130 (3.30) 
-745 (18.92) -120 (3.05) 
-980 (24.89) 
960 (24.38) 
.495 (12.57) 
-475 (12.07) 
-130 (3.30) 
| «41S (2.92) 
. 355 lean .435 (12.05) 
-335 (8.51) 415 (10.54) 
.105 (2.67) 
.425 (10.79) .095 (2.41) 
MIN 
| | -225 (5.72) e -325 (8.26) 
_.218 (5.46) .315 (8.00) 


NOTES 1 ANOS NOTES ! AND 4 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


MOLDED DOT INDICATES PIN 1 


-622 (15.80) .130 (3.30) 
-612 (15.54) .120 (3.05) 
737 (18.72) 
-747 (18.21) 
-495 (412.57) 
-475 (12.07) ‘ 
.130 (3.30) 
-h1S (2.92) 
.355 (9.03) -435 (41.05) 
-335 (8.51) 41S (10.54) 
.105 (2.67) 
425 (19.73) -095 (2.41) 
| | -225 (8.72) = 325 (8.26) 
.215 (5.46) .315 (8.00) 


NOTES 1 AND S NOTES ! AND 4 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


- 130 (3.30) MOLOEO DOT INDICATES PIN 1 


.120 (3.05) 


g 


.622 (15.80) 
"612 (15.54) 
.737 (18.72) 
717 (18.21) 


-495 (12.57) 
.475 (12.07) : 
.130 (3.30) 
.105 (2.67) — 115 (2.92) 
.098 (2.41) 
.355 (9.01) 
.335 (8.51) 


| | .225 (5.72) 
Samenranresmaper il! 
2t5 (5.46) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Optek Technology, Inc. 


.435 (11.05) 
.415 (10.54) 


.325 (6.26) 
.315 (8.00) 
NOTES | ANOS NOTES I AND 4 


1215 W. Crosby Road 


Package Configuration T 


2 PLACES 
.260 (6.60) 
-240 (6.10) . 130 (3.30) 
-120 (3,05) 
110 (2.79) 
NOM optical & 
.015 at 
.005 (0.13) 
.020 opel 
SO NOM 105 (2.67) 
.095 (2.41) 
NOTE 1 


Package Configuration P 


-260 (6.60) 
-240 (6.10) 


.130 (3.30) 
-120 (3.05) 


7005 (0.13) 


.020 (0.51) 4 
So NOM 
105 (2.67) 
.095 (2.41) 


NOTE 1 


Package Configuration L 


.260 (6.60) 
-240 (6.10) 


.120 (3.05) 


.110 (2.79) 


-01S (0.38) 
-005 (0.13) 


.020 (0.51) 
eNOS 105 (2.67) 
095 (2.41) 


NOTE 1 
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. 130 (3.30) 
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(S)), OPTEK 


Package Configuration N 


MOLDED DOT INDICATES PIN 1 


.495 (12.57) 
.475 (12.07) 
.130 (3.30) 
Z| .115 (2,92) 
.355 (9.01) 


.335 (8.51) 


.425 (10.79) 
MIN 


.225 (5.72) 
|| sss OR 
.215 (5.46) 


.260 (6.60) 
24 ‘ 
240 (6.10) .130 (3.30) 
.120 (3.05) 
.110 (2.79) 
NOM oPpTicaL 
-O1S (0.38) 
.005 (0.13) 
.020 (0.51) 
SO NOM 
.10S (2.67) 
.095 (2.41) 
NOTE 1 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Notes: 

(1) Dimension controlled at housing surace only. 

(2) Methanol and isopropanol alcohols are recommended as 
cleaning agents. Housings are soluble in chlorinated 
hydrocarbons and ketones. Highly activated, water 
soluble fluxes may attack housings in some situations. 

(3) Molded number to identify aperture size. See part number 
guide. 

(4) OPB860, OPB861, OPB862, OPB870, OPB871, OPB872. 

(5) OPB865, OPB866, OPB867, OPB875, OPB876, OPB877. 

(6) Dimensions of aperture opening dependent on housing. 
See part number guide. 


6435 (11.05) 
.415 (10.54) 


.325 (8.26) 


-315 (8.00) 
NOTES 1 AND S NOTES I AND 4 


Fax (214) 323-2396 


Types OPB860, OPB870 Series 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


VCE= 10 V 200 a 
Normalized to in = 
BES 

eS a OFE 

ao be DG 


0 =0.030 Volts between 
lp =1 mA and 40 mA 


IF - FORWARD CURRENT - mA 


20 


NORMALIZED QUTPUT CURRENT - % 


Ip = 20 mA 
Normalized to 


NORMALIZED OUTPUT CURRENT - % 


10 0 
5 10 15 20 25 30 35 40 -40.-20..0 20. 40 60 80 02 04 O6 O8 10 12 14 
iF - FORWARD CURRENT - mA TA — AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 
le 
S IF = 20 mA (50% Duty Cycle) 
© : Vec=5 V 
3 g a 
S a Rise Time —— 
= cc Fall Time ---- 
oe a = 
a a i 
oO fc ~ 
ad [) = 
= = = 
= = = 
uw ed a 
# z = 
es 
S 
1073 
-50 -25 O 26 50 75 100 
t~ TIME ~ HOURS TA - AMBIENT TEMPERATURE - °C RL - LOAD RESISTANCE - chms 
All Part Numbers Ending in “1” 
Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 
LED Heating vs Forward Current vs Input Current vs Load Resistance 
Vep=10V 
# ized t 
= Normalized to g 
us — 3 
Oc [omg = 
Se 3 = 
co 5 = 
2= a ay ve 
zg = ee / 2 
52 | co ey GE ai ee ie a 4 
3 > IC(ON) is read the instant LED current is applied. The = a - 
3 fight path is then blocked with an opaque object. 30 = = IF = 20 mA (50% Duty Cycle) 
© seconds later the opaque object is removed and S s Vcc=5 V 
IC(ON) is read again. This curve represents the per- Rise Time 
cent reduction in IC(ON) between these two readings. , Fall Time ---- 
5 110 15 20 26 30 35 40 5 10 15 20 25 30 35 40 100 1K 5K 10K 
-F IF - FORWARD CURRENT - mA 
F - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB880 
May 1993 


Slotted Optical Switches 
Types OPB880, OPB890 Series 


Package N 


Features 


0.125" wide gap 
24" minimum, 26 AWG wire leads 
Choice of aperture 


Choice of opaque or IR transmissive 
shell material 


e Choice of mounting configuration 
e Choice of lead spacing 


Description 


The OPB880/890 series of slotted 
switches provides the design engineer 
with the flexibility of a custom device 
from a standard product line. Building 
from a standard housing with a .125" 
wide slot, the user can specify (1) 
electrical output parameters, (2) 
mounting tab configuration, (3) discrete 
shell material, and (4) aperture width. 


All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly’s sensitivity to ambient 


radiation, both visible and near-infrared. 


Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IR transmissive plastic for 
applications where aperture se 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 


Replaces KT880/KT890 Series 
Upgrades OPB880/OPB890 Series 


Optek Technology, Inc. 


Package L 


1215 W. Crosby Road 


Package P 


Package T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage and Operating Temperature Range................... -40°C to +80°C") 
Input Diode | 
Forward DC‘ Cuinten seis. a: otek KWON K4SA ORE ORAS ReWai 50mA 
Peak Forward Current (1 ps pulse width, 300 pps)................ 0. eee eee 3.0A 
Reverse DC: Voltages sac. a.d cian eden ene. d ooks oes dae deste seal eae Saat 2.0V 
Power DiSsipauion iss iie os va stoke Ses ie ewe av een ds Bees tegake 100mw") 
Output Phototransistor 

Collector-Emitter Voltage .. 0.1... ce cc cee eee eee tee eens 30V 
Emitter-Collector Voltages. iiusaccrvaniewa ohh oO see seals BIS ROG ahs 5.0V 
Collector DC Cunent 4 cietade tiie eee ons wie eee pemeeew ees ewaeess 30mA 
Power Dissipation :4:cc.3.bs.csas de ea dad ee S28 Ae wae wae Ves bees e's 100mw) 
Notes: 


(1) Derate linearly 1.822mW/°C above 25°C (Maximum storage and operating temperature is 
limited by the temperature rating of the lead wires) 

(2) All parameters tested using pulse technique. 

(3) The OPB880/OPB890 wire terminations are 24" of 7 strand, 26 AWG, UL 1429 insulated wire 
on each terminal. The devices incorporate a wire strain relief at the housing surface. The 
insulation colors and functions are: 


WHITE - Phototransistor Collector 
GREEN - Phototransistor Emitter 


RED -IRED Anode 
BLACK - IRED Cathode 


Other wire lengths and/or colors are available. Contact your local representative or call the 
factory. 


Carrollton, Texas 75006 (214) 323-2200 
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Types OPB880, OPB890 Series 


Electrical Characteristics (TA = 25°C unless otherwise noted) 


SYMBOL PARAMETER /MIN | MAX | UNITS | TEST CONDITIONS 
Input Diode 
Ve___|ForwardVoltage TV = 20m 


in [Reverse Curent ———SSSSCSCST*d TOV = 200 


Output Phototransistor 


ViBr)cEo _| Collector-Emitter Breakdown Voltage 30 | {Vf tc = 1.0mA 
VipRyECO _| Emitter-Collector Breakdown Voltage 50 | |v. le = 100uA 
ceo —_| Collector-Emitter Dark Current | | 100 [nA | Vice = 10V, Ir = 0, Ee =0 


Coupled 


VcE(SAT) | Saturation Voltage: 
Parameter A OPB880 / OPB890 
Parameter B OPB881 / OPB891 
Parameter C OPB882 / OPB892 


On-State Collector Current: 
Parameter A OPB880 / OPB890 
Parameter B OPB881 / OPB891 
Parameter C OPB882 / OPB892 


Ic = 400A, Ir = 20mA 
Ic = 800A, Ir = 10mA 
Ic = 1800yA, Ir = 20mA 


Voce = 10V, Ip = 20MA 
Vce = 5V, lp = 10MA 
Voce = 0.6V, Ir = 20mMA 


PART NUMBER GUIDE 


OPB 8X XX XX 


Optek Assembly a _ Aperture Width In Front 


of Sensor 
5 =0.050" 1 =0.010" 


Phototransistor Output ——$ Aperture Width In Front 
Family of Emitter 
5 =0.050" 1=0.010"* 


Discrete Shell Material Mounting Configurations 

Designation 

8 - Base Mount IR Transmissive T - Both Mounting Tabs 
Plastic Discrete Shell N - No Mounting Tabs 
With Wire Termination L - Single Mounting Tab 

Emitter Side 

9 - Base Mount Opaque P - Single Mounting Tab 
Plastic Discrete Shell Phototransistor Side 
With Wire Termination 


Electrical Specification Variations 
0 - Electrical Parameter A 
1 - Electrical Parameter B 
2 - Electrical Parameter C 


*Assemblies with dual 0.010" apertures are currently available with electrical parameter “A” only. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB880, OPB890 Series 


Package N 


MOLDED DOT 
INDICATES PIN 1 


RED GREEN 
7 3 
acacK WHITE 
MOLDED - IN 
APERTURE OESIGNATORS 
495 (12.57) 
475 (12.07) 
130 (3.30) 
ms -41S (2.92) 
-355 (9.02) 435 (11.05) 
-335 (6.51) 415 (10.54) 
:080 (1.52) 
.040 (1.02) 
24.0" MIN 
vv? AWG PVC 
.405 (10.29) 
385 ( 9.78) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Package L 


.737 (18.72) 


woLoeD or L717 (18.21) 
ANOICATES .622 (15.80) 
612 (15.54) 


4 
REO GREEN 
3 
BLACK WHITE 
¢ -130 (3.30) oP MOLOED- IN 
7120 (3.05) APERTURE DESIGNATORS 
.495 (12.57) 
-475 (12.07) 
-430 (3.30) 


.t9S (2.92) 


.355 (9.02) 


435 (11.05) 
.335 (6.51) —————_— 


415 (10.54) 


-405 (10.29) 
.3a5 ( 9.78) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


.180 (2.79) 


.980 (24.89) 
ipechen bur -960 (24.38) 
INDICATES 755 (19.18) 


-745 (18.92) 


ells 
\ 


130 (3.30) 


4 
GREEN 

3 
WHITE 


MOLOED- IN 
6 ~——————— 2 PL APERTURE DESIGNATORS 
-260 (6.60) .120 (3.05) 
240 (6.10) 
130 (3.30) .495 (12.57) 
120 (3.05) .475 (12.07) 
-$30 (3.30) 


“LS (2.92) esa 


(1) OPTEK 


Package T 


260 (6.60) 
.240 (6.10) 


t 1355 (9.02) 4. tions 
OPTICAL rn F 
| 415 (10.54) 110 (2.73) 
” optical 
: i 2108 (2.67) .040 (1.02) 200 (5.08) | 
.095 (2.41) 24.0° Pir tiie 
! ! 26 AWG PVC .180 (4.57) 
.200 ($.06) ! ! 
ae tad, 405 (10,29) 200 (5.08) 
. 385 ( 9.78) .180 (4.57) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.737 (18.72) 
sok peW Oar .717 (18.21) 
.130 (3.30 
INOICATES .622 (15.80) = { Z 
PIN I —_—_— 120 (3.05) 
.612 15.54) 
1 4 
REO GREEN 
2 3 
BLACK WHITE 
MOLOED- IN 
APERTURE OESIGNATORS 
.495 (12.57) 
.475 (12.07) 
.260 (6.60) .430 (3.30) 
.240 (6.10) .130. (3.30) 1S (2.92) | 
420 (3.05) 
- 38S (9.02 
so A202) -435 (11.05) 
.335 (8.51) 


-110 (2.73) 


-105 (2.67) 


.040 (1.02) 
200 (5.08) .095 (2.41) 24.0° MIN 
180 (4.57) 26 AWG PVC 
: 4 10. 
.200 (5.06) 0S (10.29) 
.1980 (4.57) .385 ( 9.78) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


.415 (10.54) 


Package P 


.260 (6.60) 
-240 (6.10) 130 (3.30) 
120 (3.05) 
.110 (2.79) ae 
ae OPTICAL t 


.200 (5.08) 
-180 (4.57) 


Optek Technology, Inc. 


1215 W. Crosby Road 


Carroliton, Texas 75006 
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(214) 323-2200 


Fax (214) 323-2396 


Types OPB880, OPB890 Series 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 
300 
200 
= 2005 Normalized to - i 
co] ipetom : zy 1 | | tt Uf 
: | eno oe a ie 
5 100 EN a tS 
== = aL 
= att YY 5 8 5 
= ot a4 qt 
= 
n/a a i 
= = 0 =0.030 Volts between 
2 20 = fad ip =1 mA and 4 
2.8 S Normalized to F mA ape een 
Ty = 25°C = 
10 10 
5 10 15 20 25 30 35 40 =40° <9) 0 20 40 #60 #80 02 04 O68 O8 10 412 «14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF - FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 
uae 
= IF = 20 mA (50% Duty Cycle) 
oe Vec=5 V 
3S 3 
x x Rise Time —— 
= 7 Fall Time ---- 
rea ao = 
3 5 
5 z c 
ud > _ 
E 3 : 
re oe = 
re - 
S 
t- TIME - HOURS RL - LOAD RESISTANCE - ohms 
All Part Numbers Ending in “1” 
Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 


LED Heating vs Forward Current vs Input Current vs Load Resistance 


| | 
IC(ON) is read the instant LED current is applied. The 


light path is then blocked with an opaque object. 30 IF = 20 mA (50% Duty Cycle) 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 


NORMALIZED OUTPUT CURRENT - % 


1 seconds later the opaque object is removed and vec =5 V 
{C(ON) is read again. This curve represents the per- Rise Time —— 
| cent reduction in IC(GN) between these two readings. Fall Time ----- 
10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 100 1K 5K 10K 
IF - FORWARD CURRENT - mA IF - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPTICAL 
SWITCHES 


Product Bulletin OPB900L 
May 1993 


——- @P OPTEK 


Photologic™ Slotted Optical Switches 
Types OPB900L, OPB910L “Wide Gap” Series 


Features 


e 0.375" wide gap 

e Choice of output configuration 

e Choice of opaque or IR transmissive 
shell material 

e Data rates to 250 kBaud 

e 0.570" lead spacing 


Description 


The OPB900L and OPB910L series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .375" wide slot, 
the user can specify (1) type and polarity 
of TTL output and (2) discrete shell 
material. Available with wire leads as 
OPB900W/OPB910W series. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. | 


Replaces 


KT9OOL/KT910L, KLT100L/KLT110L 
series 


Optek Technology, Inc. 


1215 W. Crosby Road 


1.23 (31.24) 
1.21 (30.73) .130 (3.30) 


1.005 (25.53) -120 (3.05) 


0.995 (25.27) 


.260 (6.60) 
-240 (6.10) 


.130 (3.30) 
.120 (3.05) 


.745 (18.92) 
.725 (18.42) 
.380 (9.65) 
-370 (9.40) 


425 (10.80) 
MIN 
.020 paves 
so TYP 


.575 (14.61) 
.565 (14.35) 


OPTICAL ¢ 


.110 (2.79) 
NOM 


-110 (2.79) 


.090 (2.29) .435 (11.05) 


.425 (10.80) 


| .08S (2.16) 


.075 (1.91) 


.080 (2.03) 
‘ .105 (2.67) .070 (1.78) 


-095 (2.41) 


.15S (3.94) 
.145 (3.68) 


* DIMENSIONS CONTROLLED AT HOUSING SURFACE ONLY. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.).. 0... cece eee eens 10V 
Storage Temperature Range .......... 0c. cece eee eee e eee eee -40°C to +85°C 
Operating Temperature Range ............00c cece cece ee eeee -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


(OI Sa aniern ida acti smc ioe Nin ec adnan daca cain ema tena ss 240°C") 
Input Diode Power Dissipation... 0.0.2.0... 0... cece cee eee eee eee 100mw®) 
Output Photologic™ Power Dissipation .............. 00. cee eee eee 200mw®) 
Total Device Power Dissipation ..................--.00065 Baked 300mw™) 
Voltage at Output Lead (Open Collector Output)............ 0.0... cee eee 35V 
Diode Forward D.C. Current. ...... 0.0... cee cece eee ee eee 40mA 
Diode Reverse D.C. Voltage ....... 0... ccc eee ce ee eee ee tee eens 2V 
Notes: 


1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

2) Derate linearly 2.22mW/-C above 25-C. 

3) Derate linearly 4.44mW/CC above 25°C. 

4) Derate linearly 6.66mW/°C above 25°C. | 

5) The OPB900L/OPB910L series are terminated with .020" square leads designed for printed 
circuit board mounting. : ; 

6) Normal application would be with light source blocked, simulated by Ir = OmA. 

7) All Highpdle tats tested using pulse technique. 

8) Methyl or eopeey alcohols are recommended as cleaning agents. Plastic housings are 
soluble in chlorinated hydrocabons and ketones. 


Carrollton, Texas 75006 
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Types OPB900L, OPB910L Series 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP MAX | UNITS| TEST CONDITIONS 


Input Diode 


[ForwardVoltage | t= 20mA, Ta = 25°C 


[Reverse Current SSE 100 | 


Output Photologic™ Sensor 


Veo [Operating .C. SuppiyVolage —=S=~=‘id AS ~«dS wd 


IccL Low Level Supply Current: 
Buffered Totem-Pole Output 15 mA 
Buffered Open-Collector Output 
15 mA 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


High Level Supply Current: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


ICCH 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


VoH High Level Output Voltage: 
Buffered Totem-Pole Output 


& 


Inverted Totem-Pole Output 


High Level Output Current: 
Buffered Open-Collector Output 


IOH 


Inverted Open-Collector Output 


IF(+) LED Positive-Going Threshold Current 


l-(+)/lF(-) | Hysteresis 


los Short Circuit Output Current: 
Buffered Totem-Pole Output 


Inverted Totem-Pole Output 


oO 


tr, t Output Rise Time, Output Fall Time 


tPLH, tpHL | Propagation Delay Low-High & High-Low 


i 
oO 


Housing 


or 


oOo 


ad 
ip 


100 


100 


NO 
iy 


-100 


: 


S 
> 


> 


< 
> 


< 


Vr =2.0V, Ta = 25°C 


Voc = 5.25V, Ir = oma®) 


Voc = 5.25V, IF = 20mA 


Voc = 5.25V, Ir = 20mMA 


Voc = 5.25V, le = oma) 


Voc = 4.75V, lot = 12.8mA 
Ir = OmA®) 


Vcc = 4.75V, lot = 12.8mMA 
l- = 20mA 


Vcc = 4.75V, lon = -800nA 
l- =20mA 


Vcc = 4.75V, lon = -800uUA 
lp = OmA®) 


Vcc = 4.75V, Von = 30V 
lp = 20mA, Ta = 25°C 


A Vcc = 4.75V, Vou = 30V, 
l- = OmA, Ta = 25°C 


mA Voc = 5V, Ta = 25°C 
Voc=5V 


mA Vcc = 5.25V, Ir = 20mMA 


Output = GND 
mA Voc = 5.25V, IF = OmA 
Output = GND - 
Vcc = 5V, Ta = 25°C 
lr =Oor20mA 
iS Ri = 8TTL Loads (Totem Pole) 


Ri = 360 (Open Collector) 


All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 


ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB900L, OPB910L Series 
PART NUMBER GUIDE 


OPB 9 X X XXX 

Optek Assembly _ Aperture Width In Front 
of Sensor 
5 = 0.050" 

Photologic™ Aperture Width In Front 

Photo Integrated Circuit of Emitter 

Sensor Family 5 = 0.050" 

Discrete Shell Material Mounting Configurations 

Designation 

0 - Wide Gap IR Transmissive L - Solder Leads Termination 

Plastic Discrete Shell W - Wire Termination 


1 - Wide Gap Opaque 
Plastic Discrete Shell 
Electrical Specification Variations 
0 - Buffered Totem-Pole Output 
1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 
3 - Inverted Open-Collector Output 


‘Schematics 
OPB900/0PB910 OPB901/OPB911 OPB902/OPB912 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer : Buffer Inverter 
A A A 
ce * * 
K K K 
OPB903/0PB913 
(Open-Collector Output) 
inverter 


Optek Technology, inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPBS00L, OPB910L Series 


Typical Performance Curves 


OPBSO0OL, OPB902L, OPB910L, OPB912L All Assemblies 
Output Voltage Short Circuit Output Current Propagation Time 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


Veco = 5.25 V 
Output Voltage = 0 V 
Light Source 2 mWicm? GaAs (935 nm) 


Yoo =5V 

Pulse Frequency: 10 kHz 
Pulse Amplitude: 20 mA 
Duty Cycle: 50% 


oo 
So 


a) 
uw 
es 
fs 
© 
ad 
ep) 


th 
ae 
OG 
PE 
OF 


Veco = 4.75 V 
Output Current: Low, 12.8 mA; H 
High, - 800 2A 


Light Source for Vgqy: 2 mWicm2 20 


Voi. Vou - OUTPUT VOLTAGE - ¥ 

Ips - SHORT CIRCUIT OUTPUT CURRENT - ma 
ea 
o 


tpiy. tpHy - PROPAGATION TIME - ys 


20 


uk 35 -15 5 25 45 65 8 105 125 -55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 
OPB901L, OPB903L, OPB911L, OPB913L All Assemblies 
Output Current (High) Rise Time and Fall Time Data Rate 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 
600 
Vec=5 V 
Output Load: 360 chm pullup resistor 
< Light Source: 2 mWicm? GaAs (935 nm) -- 500 
; 2 = 
= s 
a = 400 
— =z = 
x= 
3 = 2 300 d 
7 & S lpedsiguk ah acy cia 
’ : # nput Signal: uty cycle 
3 Vee = 4.75 V = 500 | Output Signal: Low, 0.4 V max; 
VOH = 30 V = High, 2.4 V min. 
Output Unloaded ; Output Load: 12.8 mA Low; 
Light Source 2 mWicm2 GaAs (935 nm) = -800 nA High 
55 -35 -15 5 25 45 65 85 105 125 65 35 -18 6 25 45 65 BS 105 125 -§5 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
OPB902L, OPB903L, OPB912L, OPB913L OPBSO00L, OPB901L, OPB910L, OPB911L All Assemblies 
Normalized Supply Current Normalized Supply Current Trigger Current 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


Output Unioaded Voc =5 V 
Output Signal: Low, 0.4 V max; | 
High, 2.4 V min. 


Output Unloaded 


Output Unioaded 

Light Source for Iggy: 2 mWicm2 
GaAs, \=935 nm 

Normalized to Ty = 25°C 


Light Source for Iccy: 2 mWicm? 
GaAs, \= 935 nm 
Normalized to Ty = 25°C 


lect: 'ecy ~ NORMALIZED SUPPLY CURRENT 
ec: foc - NORMALIZED. SUPPLY CURRENT 
irun. 'THL ~ TRIGGER CURRENT - mA 


vgs 35 15 «55S «GS OS 105 (125 65 35 15 5 2 45 65 85 105 125 BS AR A8e Bi. OBt B86 OR Be: CARS: BAS 
Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE - °C 
Switching Test Curve for Buffers Switching Test Curve for Inverters 


met - - 50% INPUT 
'PLH ~~ ‘PHL tpLH-~! 
90% 70%. VOL 
OUTPUT OWT gy OUTPUT 
0 ao ie y ii Vo 
Gare ei 
LED: f= 10 kHz, 0.C.= 50% LEO: f= 10 kHz, D.C. = 50% 
Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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— @P.OPTEK 


Photologic™ Slotted Optical Switches 
Types OPB900W, OPB910W “Wide Gap” Series 


Features 


e 0.375" wide gap 

e Choice of aperture 

e Choice of output configuration 
e 


Choice of opaque or IR transmissive 
shell material 


Data rates to 250 kBaud 
e 24" min, 26AWG wire leads 


Description 


The OPB900W and OPB910W series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .375" wide slot, 
the user can specify (1) type and polarity 
of TTL output and (2) discrete shell 
material. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 


Replaces 


KTSOOW/KT910W KLT100W/KLT100W 
series. 


Optek Technology, Inc. 


1215 W. Crosby Road 


MOLDED DOT INDICATES PIN 1 
1.23 (31.24) 
1.21 (30.73} 


1.005 (25.53) 
e 0.995 (25.27) 


260 (6.60) 
240 (6.10) 


130 (3.30) 
120 (3.05) 380 (9.65) 
370 (9.40) 


OPTICAL 


110 (2.97) 
060 (1.52) 


NOM 745 (18.92) 
| | 725 (18.41) 
040 (1.02) 


435 (11.05) 
a (10.54) 


24.0" Min 
26 AWG PVC | 


.085 (2.16) .110 (2.79) 
.075 (1.91) .090 (2.29) 


WIRE COLOR} FUNCTION 


[REO [ANODE 


200 (5.08) 
.180 (4.57) 650 (16.51) 


640 (16.26) 


060 (1.52) 
040 (1.02) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
Supply Voltage, Vcc (Not to exceed 3 SEC.)... 0... ee eee ee tees 10V 


Storage Temperature Range ........... 0.0 c cece eee eens -40°C to +80°C 
Operating Temperature Range............00.cceeeeeeceeeeaes -40°C to +70°C 
Input Diode Power Dissipation ............ 0.00 ce eee eee eee eee 100mw”) 
Output Photologic™ Power Dissipation ............ 0.00. cece ee eee eee 200mw®) 
Total Device Power Dissipation ........... 00. cee eee ee eee ee eee nee 300mw®) 
Voltage at Output Lead (Open Collector Output)........... 0.0.2... eee eee 35V 
Diode Forward D.C. Current........ 00. c cece cee eee ence eee nees 40mA 
Diode Reverse D.C. Voltage. ........ 0... cee ee eee eens in who keaatns a4 2V 


Notes: 

1) Derate linearly 2.22mW/°C above 25°C. 

2) Derate linearly 4.44mW/°C above 25°C. 

3) Derate linearly 6.66mW/C above 25°C. _ 

4) The OPB900W/OPB910W series are terminated with 24 inches of 7 strand 26 AWG, UL 
1429 insulated wire on each terminal. Insulation function and colors are : 


Red - RED Anode White - Voc 
Black - IRED Cathode Blue - Output 
Green - Ground 


Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. 

5) Normal application would be with light source blocked, simulated by IF = OmA. 

6) All parameters tested using pulse technique. 

7) Methanol and isopropanol alcohols are recommended as cleaning agents. Housings are 
soluble in chlorinated hydrocarbons and ketones. 


Carrollton, Texas 75006 
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Types OPB900W, OPB910W Series 
Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP. | MAX | UNITS] TEST CONDITIONS 


Input Diode 


[Forward Voltage —SSSCS~S~SSS*dSSd «de 2A, TABOO 
[Reverse Curent ——SSSS™~SSC*SS*d 100A | Vn = 2.0, Ta = 25°C 


Output Photologic™ Sensor 


Q 
Lu 
E 
O 
onl: 
icp) 


OPTICAL 
SWITCHES 


IocL Low Level Supply Current: 
Buffered Totem-Pole Output 15 mA Voc = 5.25V, Ir = omA®) 
Buffered Open-Collector Output 
Inverted Totem-Pole Output 15 mA Voc = 5.25V, Ir = 20mA 
Inverted Open-Collector Output 

ICCH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Voc = 5.25V, Ir = 20mA 
Buffered Open-Collector Output 
Inverted Totem-Pole Output 15 mA Voc = 5.25V, Ir = omA®) 
Inverted Open-Collector Output 

VoL Low Level Output Voltage: 


o) 
& 


Buffered Totem-Pole Output Voc = 4.75V, lo. = 12.8mA 


Buffered Open-Collector Output on Ip = Oma") 

Inverted Totem-Pole Output 0.4 Voc = 4.75V, lo. = 12.8mA 

Inverted Open-Collector Output I-F = 20mMA 

VoH High Level Output Voltage: 

Buffered Totem-Pole Output 2.4 Voc = 4.75V, lou = -800uUA 
lr = 20MA 

Inverted Totem-Pole Output Voc = 4.75V, lon = -800nA 
Ir = OMA”) 


High Level Output Current: 
Buffered Open-Collector Output 


IOH 


100 Vcc = 4.75V, Von = 30V 


le = 20mMA, Ta = 25°C 


A Vcc = 4.75V, Vou = 30V, 
lp = OMA, Ta = 25°C 
mA Vcc = 5V, Ta = 25°C 


Vcc = 5V 


1 


so 


-e 
© 
© 


Inverted Open-Collector Output 


lF(+) LED Positive-Going Threshold Current 
eM) 


Nh 
© 


2.0 


’ ' we) 
G) G : u 


los Short Circuit Output Current: 
Buffered Totem-Pole Output -100 mA Voc = 5.25V, Ir = 20mA 
Output = GND 
Inverted Totem-Pole Output -100 mA Voc = 5.25V, Ilr = OMA 
Output = GND 
t,t Output Rise Time, Output Fall Time 70 ns Voc = 5V, Ta = 25°C 
lI-F =O or 20mMA 
tpLH, tpHL | Propagation Delay Low-High & High-Low 5.0 us Ri = 8TTL Loads (Totem Pole) 
Rt = 3602 (Open Collector) 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the assembly’s 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB900W, OPB910W Series 
PART NUMBER GUIDE 


OPB9XXXXX 

Optek Assembly _ | Aperture Width In Front 
of Sensor 
5 = 0.050" 

Photologic™ Aperture Width In Front 

Photo Integrated Circuit i. of Emitter 

Sensor Family 5 = 0.050" 

Discrete Shell Material —— Mounting Configurations 

Designation 

0 - Wide Gap IR Transmissive L - Solder Leads Termination 

Plastic Discrete Shell W - Wire Termination 


1 - Wide Gap Opaque 
Plastic Discrete Shell 
Electrical Specification Variations 
O - Buffered Totem-Pole Output 
1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 
3 - Inverted Open-Collector Output 


Schematics 

OPB900/0PB910 OPB901/0PB911 OPB902/OPB912 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer Buffer Inverter 


OPB903/0PB913 
(Open-Collector Output) 
inverter 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 ~— Fax (214) 323-2396 
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Types OPB900W, OPB910W Series 


Typical Performance Curves 


OPB9SOOL, OPB902L, OPB910L, OPB912L 
All Assemblies 
Output Voltage Short Circuit Output Current Propagation Time 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


Voc = 5.25 V 
Output Voltage = 0 V 
Light Source 2 mWicm? GaAs (935 nm} 


Vec=5V 

Pulse Frequency: 10 kHz 
Pulse Amplitude: 20 mA 
6 + Duty Cycle: 50% 


Q 
WW 
i 
©) 
ad 
ep) 


OPTICAL 
SWITCHES 


Voc =4.75 V 

Output Current: Low, 12.8 mA; 
High, -800 pA 

Light Source for Vqyy: 2 mWicm? 


Vou. Yon - OUTPUT VOLTAGE - V 


los - SHORT CIACUIT OUTPUT CURRENT - mA 
tpLH. PHL ~ PROPAGATION TIME - ps 
7 


fy 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 8 105 125 “66 35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 


OPB901L, OPB903L, OPB911L, OPB913L 


Output Current (High) Rise Time and Fall Time Data Rate 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 
1 50 600 
10 L. as Vec=5V 
Output Load: 360 ohm pullup resistor 
<= 09 t—-- 40 | Light Source: 2 mWicm2 GaAs (935 nm) =e 
m oe = 
- 08 }-—t- I 7 
HH oo7 bi = ik 400 
= 0 + = 30 3 
©? 06 3 3 
= = - 
> x > 
05 E 20 2 300 d 
ro) : = 2 p= 20 mA, Veg =5V 
e 0 ' a Input Signal: 50% duty cycle 
Post ae fi er 300 | Output Signal: Low, 0.4 V max; 
is = High, 2.4 V min. 
02 | Output Unloaded : ance ere 128 mA Low: 
Light Source 2 mWicm2 GaAs (935 nm) os -800 pA High 
01 0 
55 35 15 5 25 45 65 85 105 125 55 35 -15 5 25 45 65 85 105 125 55 35 15 5S 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
OPB900L, OPB901L, OPB910L, OPB911L OPB902L, OPB903L, OPB912L, OPB913L All Assemblies 
Normalized Supply Current Normalized Supply Current Trigger Current 
vs Amhient Temperature vs Ambient Temperature vs Ambient Temperature 


Sl ae 


08 


06 


Veco = 5.25 V 

Output Unloaded 

Light Source for Ipcy: 2. mWicm? 
GaAs, \=935 nm _ 
Normalized to Ty = 25°C 


Output Unloaded 
Light Source for Ipcy: 2 mWicm? 
GaAs, \=935 nm 

Normalized to Ty = 25°C 


ItLH. 'THL - TRIGGER CURRENT - mA 


Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 


04 


ect. IccH - NORMALIZED SUPPLY CURRENT 
lect: 'ccH - NORMALIZED SUPPLY CURRENT 


55 35 18 5 25 45 65 85 105 125 9551798, NBER 28 GAD GS) Ber GS. 129 
-§5 -35 -15 5 25 45 65 °§ 105 125 _ _o Ts — AMBIENT TEMPERATURE - °C 
Ty ~ AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C A 
Switching Test Curve for Buffers Switching Test Curve for Inverters 
INPUT 
io SSeS \- 50% INPUT —#—-.. - 50% 
igtN) | Ip=0 ig(IN) Ip =0 
MPH? Ah. YP Se yee _ tPLH mt oa le. 
90% Ob TR ol cee 2 V 
sea ee 14V OUTPUT 10% 90% ‘OH 
0 Wie Se le Se OO V 1.4V 
Vou 0 90% | -F=——=—— = : y 
tt ee o t ~ if - - ty = ol 
LEO: f= 10 kHz, 0.0. = 50% LEO: f= 10 kHz, B.C. = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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- Product Bulletin OPB930L 
May 1993 


Photologic™ Slotted Optical Switches 
Types OPB930L, OPB940L Series 


Features 


.320" lead space for PC board mount 
Choice of aperture 

Choice of output configuration 
Choice of opaque or IR transmissive 
shell material 

e Data rates to 250 kBaud 

e Side mount configuration 


Description 


The OPB930L and OPB940L series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
the user can specify (1) type and polarity 
of TTL output, (2)discrete shell material, 
and (8) aperture width. Available with 
wire leads as OPB930W/OPB940W 
series. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 


Replaces 
KT9S30L/940L, KLT130L/140L series 


Optek Technology, Inc. 


1215 W. Crosby Road 


.105 (2.67) 
.095 (2.41) 


.260 (6.60) .070 (1.78) 


.240 pe 


.945 (24.00) 
.925 (23.50) 


.15S (3.94) 


.145 (3.68) 
08S (2.16) 


.075 (1.91) 
S20 (13.21) 


.500 (12.70) 


.240 (6.10) 


.220 (S.S9) .565 (14.35) 


.555 (14.10) 
.125 (3.18) 
.10S (2.67) 


.190 (4.83) .130 (3.30) 


.197 (5.00) 
.170 (4.32) .120 (3.05) 


.075 (1.91) 
177 (4.50) 


.06S (1.65) 


.260 (6.60) 
.240 (6.10) . 


.315 (8. 00) 
.295 (7.49) .240 (6.10) 


135 (3.43) .230 (5.84) 


.425 (10.80) .125 (3.18) 
.405 (10.29) 310 (2.79) 


.090 (2.29) 


.135 (3.43) 
-125 (3.18) 


.120 (3.05) 
.100 (2.54) 


OPTICAL 
c 


| 330 (8.38) 


.310 (7.87) 


NOTES: 


1. ™ DIMENSIONCONTROLLED AT HOUSING SURFACE ONLY. 
2. plea ane AND _ ISOPROPANOL ALCOHLS ARE RECOMMENDED AS CLEANING 
AGENTS. HOUSINGS ARE SOLUBLE IN CHLORINATEO HYDROCARBONS AND 


KETONES. HIGHLY ACTIVATEO, WATER SOLUBLE FLUXES MAY ATTACK 
HOUSINGS IN SOME SITUATIONS. 


. DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 S€C.) .. 0... ee cee eee ee eee 10V 
Storage Temperature Range............. 0. cece eee eee eee -40°C to +85°C 
Operating Temperature Range ............. 20. e eee eee eee -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


Oli a Sect ches ed wes aoeda eo Aentet aie cee eanountanea meacanen 240°C") 
Input Diode Power Dissipation... ........ 0... ccc ee eee eee eee . 100mW 
Output Photologic™ Power Dissipation ............ 0.2... cece eee eee 200mw®) 
Total Device Power Dissipation... 1.2.2.0... 0... cece eee eee eee 300mw™) 
Voltage at Output Lead (Open Collector Output)............. 2... 0.0. e ee eee 35V 
Diode Forward: D.C; Curent isa iewe tw ie rsiead ewes ennees eae wader 40mA 
Diode Reverse D.C. Voltage scccs. alors s doce iarase eevee dewee ood 2V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.22mW/C above 25°C. 

(3) Derate linearly 4.44mW/C above 25°C. 

(4) Derate linearly 6.66mW/°C above 25°C. 

(5) The OPB930L/OPB940L series are terminated with .020" square leads designed for printed 
circuit board mounting. 

(6) Methanol and isopropanol alcohols are recommended as cleaning agents. Plastic housing is 
soluble in chlorinated hydrocarbons and ketones. 

(7) Normal application would be with light source blocked, simulated by Ir = OmA. 

(8) All parameters tested using pulse technique. 
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Types OPB930L, OPB940L Series 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 
SYMBOL PARAMETER MIN | TYP | MAX | UNITS} TEST CONDITIONS 
Input Diode 


Eowerd votege A Ir = 20mA, Ta = 25°C 


Va= 2.0V, Ta = 25°C 


Output Photologic™ Sensor 


Vcc Operating D.C. Supply Voltage 


Ice Low Level Supply Current: 
Buffered Totem-Pole Output Voc = 5.25V, Ir = Oma”) 
Buffered Open-Collector Output 


Inverted Totem-Pole Output Voc = 5.25V, Ir = 15mA 
Inverted Open-Collector Output 


a) 
LU 
ba 
La 
O 
med 
WY) 


ath 
<tr 
VO 
FE 

= 
OF 


ICCH High Level Supply Current: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


on 
> 


Voc = 5.25V, Ir = 15mA 


Inverted Totem-Pole Output Vcc = 5.25V, IF = oma”) 


Inverted Open-Collector Output 


| Low Level Output Voltage: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


VoL 


Voc = 4.75V, lot = 12.8mMA 
le = OmA"”) 


Vcc = 4.75V, lot = 12.8mA 
lp = 15mA 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


ro) oO =n = 
ms pS oO 
> 


VOoH High Level Output Voltage: 
Buffered Totem-Pole Output Voc = 4.75V, lon = -800UA 


IF = 15mA 


Voc = 4.75V, lon = -800uA 
IF = oma’ ) 


Inverted Totem-Pole Output 


wm} op 
& & 


IOH High Level Output Current: 
Buffered Open-Collector Output 


_, 
oO 
=) 


Vcc = 4.75V, VoH = 30V 
lp = 15mA, Ta = 25°C 


Vcc = 4.75V, Vou = 30V, 
Ip = OmA, Ta = 25°C 


Vcc = 5.0V, Ta = 25°C 
Vcc = 5.0V 


Inverted Open-Collector Output 


IF(+) LED Positive-Going Threshold Current 


Ir(+)/IF(-) | Hysteresis 


die 
2 


los Short Circuit Output Current: 
Buffered Totem-Pole Output -30 -100 mA Voc = 5.25V, Ir = 15mA 


Output = GND 


mA Vcc = 5.25V, I- = OMA 
Output = GND 
ns Voc = 5.0V, Ta = 25°C 
lr =O or 15mA 


Ri = 8TTL Loads (Totem Pole) 
Ri = 360Q (Open Collector) 


Inverted Totem-Pole Output -30 -100 


tr tt Output Rise Time, Output Fall Time 


tPLH, tpHL | Propagation Delay Low-High & High-Low 


>) 
at 
° 
o 
= 
> 


= 
77) 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the assembly’s 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB930L, OPB940L Series 


PART NUMBER GUIDE 


OPB 9X XX XX 


Optek Assembly _ Aperture Width In Front 
of Sensor 


5 = 0.050" 1 = 0.010" 


Photologic™ — Aperture Width In Front 


Photo Integrated Circuit of Emitter 

Sensor Family 5 = 0.050" 

Discrete Shell Material Mounting Configurations 

Designation 

3 - Side Mount IR Transmissive L - Solder Leads Termination 
Plastic Discrete Shell W - Wire Termination 


4 - Side Mount Opaque 
Plastic Discrete Shell 


Electrical Specification Variations 
0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Schematics 

OPB930, OPB940 OPB931, OPB941 OPB932, OPB942 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer ° Buffer Inverter 


OPB933, OPB943 


(Open-Collector Output) 


Inverter 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB930L, OPB940L Series 


Typical Performance Curves 
OPB930, OPB932, OPB940, OPB942 All Assemblies 


Output Voltage Short Circuit Output Current 


: : Propagation Time 
vs Ambient Temperature vs Ambient Temperature 


vs Ambient Temperature 


Voc =5 V 

Pulse Frequency: 10 kHz 
Pulse Amplitude: 20 mA 
Duty Cycle: 50% 


Voc = 5.25 V 
Output Voltage =0 V 


Q 
= 
Light Source 2 mWicm? GaAs (935 am) O 
=f) 
ep) 


OPTICAL 
SWITCHES 


Voc =4.75 V 

Output Current: Low, 12.8 mA; 
High. -800 pA 

Light Source for Voy: 2 mWicm2 


Vot. You - QUTPUT VOLTAGE - V 
igs - SHORT CIRCUIT OUTPUT CURRENT - mA 


tory. tpyy - PROPAGATION TIME - ys 


ee -35 -15 § 25 45 65 85 108 125 -55 -35 -15 6 25 45 65 85 105 125 -§5 -35 -15 5 25 45 65 85 105 125 
Ta ~ AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 
OPB931, OPB933, OPB941, OPB943 All Assemblies 
Output Current (High) Rise Time and Fall Time Data Rate 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


Vec=5V 
Output Load: 360 ohm pullup resistor 
Light Source: 2 mWicm? GaAs (935 nm) 500 


<x 
a 
1 2 = 
- \ = 
= w ' 
e 2 re 400 
oO (L) - 
= = 3 
> x 
a oO es 
5 Ee = 300 d 
S = = Ip =20 mA, Veg =5 V 
= Li a Input Signal: 50% duty cycle 
£ 5 00 | Output Signal: Low, 0.4 V max; 

Output Unloaded High, 2.4 V an 

Light Source 2 mWicm2 GaAs (935 nm) Output Load: 12.8 mA Low; 

soo (800 uA High 
§5 35 15 5 2 45 65 85 105 125 -55 35 #15 5 25 45 65 85 105 125 65 -35 -15 5 25 45 65 85 105 125 

Tq - AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
OPB930, OPB931, OPB940, OPB941 OPB932, OPB933, OPB942, OPB943 All Assemblies 

Normalized Supply Current Normalized Supply Current Trigger Current 

vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


04 
Output Unloaded 

Light Source for Iocy: 2 mWiem2 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


Output Unloaded 

Light Source for Iccy: 2 mWicm? 
GaAs, X= 935 nm 

Normalized to Ta = 25°C 


Veco =5V 

Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 

Output Unioaded 


Irun. yHy - TRIGGER CURRENT - mA 


02 


lecu '¢cH - NORMALIZED SUPPLY CURRENT 
icc: lec - NORMALIZED SUPPLY CURRENT 
Oo 
a 


0 0 
-§5 -35 -15 5 25 45 «#865 «85 «6105 125 ~55 -35 -15 5 25 45 65 85S 105 125 -§65 35 -15 5 28 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
Switching Test Curve for Buffers Switching Test Curve for Inverters 
INPUT | : INPUT —/- __._\ 50% 
ig(IN) Ig(tN) Ip =0 
'PLH tpiy “! > ° ‘PHL 
QUTPUT : OUTPUT 10% 30% "OH 
—1AV 
Yo Yo 908§ $a= === == 10% — y 
ty es - tr = ot 
LED: f= 10 kHz, 0.C.= 50% LED: f= 10 kHz, D.C. = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB930W 
May 1993 


Photologic™ Slotted Optical Switches 
Types OPB930W, OPB940W Series 


Features 


24" min 26AWG wire leads 
Choice of aperture 
Choice of output configuration 


Choice of opaque or IR transmissive 
shell material 


e Data rates to 250 kBaud 
e Side mount configuration 


Description 


The OPB930W and OPB940W series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
the user can specify (1) type and polarity 
of TTL output, (2) discrete shell material, 
and (3) aperture width. Available with PC 
board mountable leads as 
OPB930L/OPB940L series. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 


Replaces 
KT930W/940W, KLT130W/140W series 


Optek Technology, Inc. 


1215 W. Crosby Road 


Yoc 


pave | oun | 


.945 (24.00) CATHODE 
"925 (23.50) 
a ee 
ELIE TLE LTS | 


vn ca 


-260 (6.60) 
.240 (6.10) 


| .085 (2.16) 

.075 (1.91) 
.520 (13.21) 
.500 (12.70) 


.240 (6.10) 


"220 (5.59) .565 (14.35) 


.555 (14.10) 
.125 (3.18) 
-105 (2.67) 


.190 (4.83) .130 (3.30) 
.170 (4.32) | | .120 (3.05) 
OPTICAL 
-~e 


.260 (6.60) 
.240 (6.10) 


.197 (5.00) 


Ech as Aap eco .075 (1.91) 
177 (4.50) 


.065 (1.65) 


.425 (10.80) aes 
.405 (10.29) .315 (8.00) 


.240 (6.10) 
.295 (7.49) etna 


.135 (3.43) -230 (5.84) 


.210 (5.33) -115 (3.18) 


-110 (2.79) 190 (4.83) 


.090 (2.29) 


.120 (3.05) 


-13S (3.43) .100 (2.54) 


115 (3.18) 
.200 (5.08) 
-180 (4.57) 


4.0 MIN 
?603.8) 


OPTICAL 
@ 


.405 (10.23) 
.385 ( 9.87) 


METHANOL AND ISOPROPANOL ALCOHLS ARE RECOMMENDED AS CLEANING 
AGENTS. HOUSINGS ARE SOLUBLE IN CHLORINATED HYDROCARBONS ANO 
KETONES. HIGHLY ACTIVATED, WATER SOLUBLE FLUXES MAY ATTACK 
HOUSINGS IN SOME SITUATIONS. 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.) ... 0... cee eee eens 10V 
Storage Temperature Range .............00cc eee e cece eee anes -40°C to +80°C 
Operating Temperature Range ..............cc ccc ceee cece eee -40°C to +70°C 
Input Diode Power Dissipation... .......... 00. cee eee eee eee 100mW 
Output Photologic™ Power Dissipation ................ cece eee eee 200mw?) 
Total Device Power Dissipation ............. 00. cc eee eee eee e eee eaee 300mw®) 
Voltage at Output Lead (Open Collector Output). .......... 0.0... cee eee 35V 
Diode Forward D.C. Current.......... 0.0 cece eee ce eee e eee tenes 40mA 
Diode Reverse D:C. Voltage ia iscsi iia vee se ecneebavewed sh poeescas eas 2V 
Notes: 


(1) Derate linearly 2.22mW/C above 25°C. 

(2) Derate linearly 4.44mW/°C above 25°C. 

(3) Derate linearly 6.66mW/°C above 25°C. 

(4) The OPB930W/OPB940W series of switches are terminated with 24 inches of 7 strand 26 
AWG, UL 1429 insulated wire on each terminal. Insulation colors and functions are: 


RED - IRED Anode 
BLACK -!IRED Cathode 


WHITE - Vcc 
BLUE - Output 
GREEN - Ground 


Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. 


(5) Normal application would be with light source blocked, simulated by Ir = OmA. 
(6) All parameters tested using pulse technique. 


Carrollton, Texas 75006 . 
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Types OPB930W, OPB940W Series 
Electrical Characteristics (Ta = -40°C to +70°C unless otherwise notéd) 


SYMBOL PARAMETER | MIN | TYP. | MAX | UNITS| TEST CONDITIONS 


Input Diode 


[Forward Voltage —SSSCS~SCSSSCSC*dSCTSSC*d «Wd p= 20m, Ta = 2 
[Reverse Curent ———SSSS~SSSC~*dSTSS~*d 00 | Vn 2.0V, Tr = 28°C 


Output Photologic Sensor 


Vee Operating D.C. Suppyvolage_——=«dt AB] «dB 


ICCL Low Level Supply Current: 
Buffered Totem-Pole Output 15 mA Voc = 5.25V, Ir = oma) 
Buffered Open-Collector Output 
Inverted Totem-Pole Output Voc = 5.25V, Ir = 15mA 
Inverted Open-Collector Output 


High Level Supply Current: 
Buffered Totem-Pole Output 
Buffered Open-Collector Output 


QO 
LJ 
oo 
J 
o) 
— 
2) 


ath 
<r 
OFS) 
gas 

S 
OF 


ICCH 


Voc = 5.25V, Ir = 15mA 


Voc = 5.25V, Ir = OmA®) 


—_ 


5 


3 
> 


~ Inverted Totem-Pole Output 
Inverted Open-Collector Output 


VoL Low Level Output Voltage: 


Buffered Totem-Pole Output 4 Vcc = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output le = Oma”) 

Inverted Totem-Pole Output Voc = 4.75V, lot = 12.8mA 
Inverted Open-Collector Output IF =15mA 


VoH High Level Output Voltage: 
Buffered Totem-Pole Output Voc = 4.75V, lon = -800nA 


l—F = 15mA 


Voc = 4.75V, lon = -800LA 
lr = OmA®) 


Inverted Totem-Pole Output 


IOH High Level Output Current: 


Buffered Open-Collector Output 1 


© 
io) 


Vcc = 4.75V, VoH = 30V 
IF = 15mA, Ta = 25°C 


Vcc = 4.75V, Von = 30V, 
lp = OMA, Ta = 25°C 


mA Voc = 5.0V, Ta = 25°C 
Vcc = 5.0V 


1 


oO 
Oo 


Inverted Open-Collector Output 


IF(+) LED Positive-Going Threshold Current 


) 
=) 


IF(+)/lF(-) | Hysteresis 


mp] oo 
s = > 


pa 
oi 


los Short Circuit Output Current: 
Buffered Totem-Pole Output 


- 
=) 


| 1 00 mA Voc = 5.25V, Ip = 15mA 
Output = GND 

mA Voc = 5.25V, Ip = OMA 

Output = GND 

Voc = 5V, Ta = 25°C 

l- =Oor15mA 


Rt = 8TTL Loads (Totem Pole) 
Rt = 360 (Open Collector) 


-100 


Inverted Totem-Pole Output 


try tt Output Rise Time, Output Fall Time 
tPLH, tPHL | Propagation Delay Low-High & High-Low 


Housing 


© 


All housings are an opaque grade of injection-molded plastic to minimize the assembly’s 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB930W, OPB940W Series 


PART NUMBER GUIDE 


OPB9XXXXX 


Optek Assembly _ Aperture Width In Front 
of Sensor | 
5 = 0.050" 1 = 0.010" 
Photologic™ eo eee Aperture Width In Front 


Photo Integrated Circuit of Emitter 
Sensor Family 5 = 0.050" 


Discrete Shell Material Mounting Configurations 


Designation 
3 - Side Mount IR Transmissive L - Solder Leads Termination 
Plastic Discrete Shell W - Wire Termination 


4 - Side Mount Opaque 
Plastic Discrete Shell 


Electrical Specification Variations 
0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 


Schematics 

OPB930, OPB940 OPB931, OPB941 OPB932, OPB942 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer Buffer Inverter 


OPB933, OPB943 


(Open-Collector Output) 


Inverter 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB930W, OPB940W Series 


Typical Performance Curves 


OPB930, OPB932, OPB940, OPB942 


Output Voitage 
vs Ambient Temperature 


Voc = 4.75 V 

Output Current: Low, 12.8 mA; 
High, - 800 yA 

Light Source for Vgy: 2. mWicm? 


Vou. Vou - OUTPUT VOLTAGE - V 


0 
~55 -35 -15 5 25 45 65°85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Short Circuit Output Current 
vs Ambient Temperature 


Veco = 5.25 V 
Output Voltage = 0 V 
Light Source 2 mWicm? GaAs (935 am} 


Igg - SHORT CIRCUIT OUTPUT CURRENT - mA 


-55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


OPB931, OPB933, OPB941, OPB943 


Output Current (High) 
vs Ambient Temperature 


ipny - OUTPUT CURRENT - yA 


Output Unloaded 
Light Source 2 mWicm2 GaAs (935 nm} 


55 35 15 5 25 45 65 85 105 125 
Ta - AMBIENT TEMPERATURE - °C 


OPB930, OPB931, OPB940, OPB941 


Normalized Supply Current 
vs Ambient Temperature 


Output Unioaded 

Light Source for Icy: 2 mWicm2 
GaAs, A= 935 nm 

Normalized to Ta = 25°C 


lect: Iccu - NORMALIZED SUPPLY CURRENT 


-55 35 15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Switching Test Curve for Buffers 


OUTPUT 
Vg 


thw + 
LEO: f= 10 kHz, OC ~ 50% 


Rise Time and Fall Time 
vs Ambient Temperature 


Veo =5V 
Output Load: 360 ohm pullup resistor 
Light Source: 2 mWicm? GaAs (935 nm) 


ty, tp - SWITCHING TIME - ns 


55 35 15 S 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


OPB932, OPB933, OPB942, OPB943 


Normalized Supply Current 
vs Ambient Temperature 


Vep = 5.25 V 
Output Unloaded 

Light Source for I¢gy: 2 mWicm2 
GaAs, \= 935 nm 
Normalized ‘to Ta = 25°C 


08 


06 


04 


02 


lect. IecH - NORMALIZED SUPPLY CURRENT 


55 35 ‘15 5 25 45 65 85 105 125 
Ta - AMBIENT TEMPERATURE - °C 


OUTPUT 
Vo 


All Assemblies 


Propagation Time 
vs Ambient Temperature 


Voc =5V 

Pulse Frequency: 10 kHz 

Pulse Amplitude: 20 mA 
6 } Duty Cycle: 50% 


tpiy. tPHL - PROPAGATION TIME — us 


“55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Ail Assemblies 


Data Rate 
vs Ambient Temperature 


500 


2 
i=) 
Co 


300 
lp =20 mA, Veg =5 V 
Input Signal: 50% duty cycle 
200 } Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output toad: 12.8 mA Low; 
-800 pA High 
55 35 15 5 2 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


FREQUENCY CUTOFF - kHz 


100 


All Assemblies 


Trigger Current 
vs Ambient Temperature 


Vec=5V 

Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 

Output Unloaded 


ITuH- ITHL - TRIGGER CURRENT - mA 


55 35 15 5 2 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Switching Test Curve for Inverters 


weuT ff \.. Same INPUT 
ig(IN) p= 0 igUIN) 


LH + - 


LED: f= 10 kHz. DC = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 
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Product Bulletin OPB960 
May 1993 


(SP) OPTEK 


Photolog! 


ic™ Slotted Optical Switches 


Types OPB960, OPB970 Series 


PACKAGE N 


Features 


Choice of mounting configuration 
Choice of aperture 

Choice of output configuration 
Choice of opaque or IR transmissive 
shell material 

e Data rates to 250 kBaud 


e 0.320" lead spacing for PC board 
mount 


Description 


The OPB960 and OPB970 series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
the user can specify (1) type and polarity 
of TTL output, (2) discrete shell material, 
(3) aperture width, and (4) type of 
mounting configuration. Available with 
24", 26AWG wire leads as 
OPB980/OPB990 series. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 


Replaces 


KT960/970 series, KLT 160/170 series. 
Upgrades OPB960/970 series. 


Optek Technology, Inc. 


PACKAGE L 


1215 W. Crosby Road 


PACKAGE P PACKAGE T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (Not to exceed 3 SEC.). 0... ieee cece eee eee 10V 
Storage Temperature Range ......... 0.0. c cece ee eee eee ee eens -40°C to +85°C 
Operating Temperature Range ............0 000 cece cece eens -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


EEO clench chia bh tected ic eres Seahorse le de Cases Lee Paton 8 240°C") 
Input Diode Power Dissipation.............0.cecceceeeeeeeuceeeues 100mw?) 
Output Photologic™ Power Dissipation ............ 00.0.0 eee ee eens 200mw®) 
Total Device Power Dissipation ........... 0... cece eee eee ee eee 300mw™) 
Voltage at Output Lead (Open Collector Output).................0 20s eee 35V 
Diede: Forward D:-C Curent inti. exerted Reed wn Cee Tae Pa Gaw ew es 40mA 
Diode Reverse D.C. Voltage .... 0.0.0... ccc cece eee eee eee eee eee eenes 2V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 2.22mW/°C above 25°C. 

(3) Derate linearly 4.44mW/°C above 25°C. 

(4) Derate linearly 6.66mW/°C above 25°C. 

(5) The OPB960/OPB970 series are terminated with .020" square leads designed for printed 
circuit board mounting. 

(6) Normal application would be with light source blocked, simulated by Ir = OmA. 

(7) All parameters tested using pulse technique. 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the 
assembly’s sensitivity to ambient radiation, both visible and near-infrared. Discrete 
shells (exposed on the parallel faces inside the device throat) are either IR 
transmissive plastic for applications where aperture contamination may occur or 
opaque plastic for maximum protection against ambient light. 


Carrollton, Texas 75006 
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Types OPB960, OPB970 Series 


Package N Package T 


NOTE 3 


.980 (24,83) 
.960 (24.38) 


.130 (3.30) 


.755 (19.18) 


MOLDED GAR Om nett 
DOT INDICATES .120 (3.05) "aasttieseo) .130 (3.30) 
PIN 1 - ANODE .120 (3.05) 


NOTE 3 


OT INDICATES 
D 
OPTICAL t -260 (6.60) PIN 1 - ANODE 
.240 (6.10) OPTICAL tt .260 (6.60) 
240 (6.10) 


.130 (3.30) ep) 

Ai 2 phen briacksh Gaus 

.120 (3.05) res = 

2495 (12.57) 2 PLACES ES6 

“475 (12.07) .495 (12.57) OFS 

. 130 130 (3.30) 30) OPTICAL © -475 (12.07) OPTICAL & DO = 
L115 “115 (2.92) 92) .130 (3.30) 
-11S (2.92) 


- 
| / 


— 


LEO e NM -110 (2.73) NOM 


.355 (9.02) = | 435 (11.05) .355 (9.02) Se .435 (11.05) 
.335 (8.51) ———— 335 (8.51) .415 (10.54) 
.415 (10.54) 
.015 (0.38) ots (0.38) 
: : .105 (2.67) 
.425 (10.80) NOM 005 (0.13) -425 (10.80) MIN -005 (0.13) (095 (2.41) 


.325 (8.26) 


. 325 (8.26) NOTE 1 fee ef ——- NOTE 1 
.315 (8.00) .315 (8.00) 


LC 


Mi K out Ycc 
QUT CC 
.080 (2.03 
.105 (2.67) .080 (2.03) Sonn .105 (2.67) ( ) site 
.095 (2.41) .070 (1.78) .095 (2.41) .070 (1.78) 
NOTE 1 NOTE 1 
.155 (3.94) sure 
155 (3.94) 7145 (3.68) 
———-— NOTE 1 ; 
.145 (3.68) GNO 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


aa 
Package L Package P 


.737 (18.72) 


.737 (18.72) 
.717 (18.21) 


13 ; 
0 (3.30) ore 


.717 (18.21) 


.622 (15.80) “W20 (3.05) 
MOLOED Saga : . 
.622 (15.80) oases DOT INDICATES .612 (15.54) 
.612 (15.54) et nee PIN 1 ~ ANODE oh 
120 (3.05) NOTE 
MOLO 
OoT INDICATES 
PIN 1 - ANOOE .260 (6.60) ‘ 
.260 (6.60) ——— — OPTICAL 
OPTICAL & sags) -240 (6.10) 
@ 515) 03520): 130 (3.30) \ / Rares 
ae NOTE 2 .120 (3.05) 
.495 (12.57) .495 (12.57) 
.475 (12.07) .475 (12.07) OPTICAL 
PTICA 
.130 (3.30) OPTICAL .130 (3.30) 
-115 (2.92) 15 (2.92) 
| / .110 (2.79) NOM 
110 (2.78) NOM .355 (9.02) eee .435 (11.05) 
.435 2435 (11.05) 0S) f . 355 358 (9.02) 02) .335 (8.S1) (415 (10.54) 
“ais (10.54) $4) . 335 335 (8.51) 51) 
105 (2.67) -015 (0.38) .015 (0.38) 105 (2.67) 
.005 (0.13) .425 (10.80) MIN .005 (0.13) .095 (2.41) 
Hees 095 (2.41) 41) 425 (10.80) 
MIN 
nA .325 (8.26) .32S (8.26) eres 
.31S (8.00) .31S5 (8.00) 
V, 
K TY K ouT ce .080 (2.03 
.105 (2.67) G 5° ee) NOTE 1 .105 (2.67) @ g0po:(2703)) NOTE 1 
paar Rana .070 (1.78) Sar RCE IAT .070 (1.78) 
.095 (2.41) .095 (2.41) 
NOTE 1 NOTE | 
.15S (3.94) . Setanta 3:94) NOTE 1 
—————_ NOTE 1 .145 (3.68) 
.145 (3.68) A GNO 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology,4nc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB960, OPB970 Series oo _ QP.OPTEK 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS| TEST CONDITIONS 


Input Diode 


[Forward Volage did Sd *d ie 2A, Ta BP 
[Reverse Current —————SS~sSSSS*dYCS~*d 00 [WA | Vin= 2.0V, Ta = 25°C 


Output Photologic™ Sensor 


Voc Operating D.C. Supply Voltage 1475 | [625 |V | 

ICCL Low Level Supply Current: 
Buffered Totem-Pole Output mA Vcc = 5.25V, Ir = omA®) 
Buffered Open-Collector Output 
Inverted Totem-Pole Output mA Voc = 5.25V, Ir = 15mA 
Inverted Open-Collector Output 

ICCH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Voc = 5.25V, Ir = 15mA 
Buffered Open-Collector Output 
inverted Totem-Pole Output Voc = 5.25V, Ir = omA® 
Inverted Open-Collector Output 


VoL Low Level Output Voltage: 


Buffered Totem-Pole Output Voc = 4.75V, lot = 12.8mA 
Buffered Open-Collector Output I = OmA® 
Inverted Totem-Pole Output Vcc = 4. TON, lo. = 12.8mMA 
Inverted Open-Collector Output Ir = 15mA®) 
VOH High Level Output Voltage: 
Buffered Totem-Pole Output : Vcc = 4.75V, lon = -800UA 
lF=15mA 
Inverted Totem-Pole Output © Voc = 4. Ow lon = -B800LA 
Iz = OmA' 
OH High Level Output Current: 
Buffered Open-Collector Output Voc = 4.75V, Von = 30V 
IF = 15mA, Ta = 25°C 
Inverted Open-Collector Output Vec = 4.75V, Von = 30V, 


lp = OMA, Ta = 25°C 


Ir(+)  |LED Postiive-Going Threshold Current ae ae Oe mA | Voc =5.0V, Ta = 25°C 
icooec) [Hysteresis SY SC«dtO «deo 0V 


los Short Circuit Output Current: 


Buffered Totem-Pole Output | Voc = 5.25V, Ip = 15mA 
Output = GND 

Inverted Totem-Pole Output Voc = 5.25V, Ir = OmA 
Output = GND 


tr, te Output Rise Time, Output Fall Time Voc = 5.0V, Ta = 25°C 
l—- =O or 15mA 
tPLH, tpHL | Propagation Delay Low-High & High-Low Ri = 8TTL Loads (Totem Pole) 
Ri = 3602 (Open Collector) 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB960, OPB970 Series 
PART NUMBER GUIDE 


OPB 9X XX XX 
Optek Assembly a _ Aperture Width In Front oh: 
of Sensor 385 
5=0.050" 1= 0.010" ‘ 
Photologic™ | Aperture Width In Front 
Photo Integrated Circuit of Emitter 
Sensor Family 5 =0.050" 1=0.010" 
Discrete Shell Material Mounting Configurations 
Designation | 
6 - Base Mount IR Transmissive T - Both Mounting Tabs 
Plastic Discrete Shell N - No Mounting Tabs 
PC Mountable Leads L - Single Mounting Tab 
Emitter Side 
7 - Base Mount Opaque P - Single Mounting Tab 
Plastic Discrete Shell Photologic™ Side 
PC Mountable Leads | 
Electrical Specification Variations 
0 - Buffered Totem-Pole Output 
1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 
3 - Inverted Open-Collector Output 
Schematics 
OPBS60/0PB970 OPB961/0PB971 OPB962/0PB972 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer Buffer Inverter 


OPB963/0PB973 
(Open-Collector Output) 
inverter 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB960,OPB970Series § |§ —« (OPTEK 


Typical Performance Curves 


OPB960, OPB962, OPBS70, OPB972 


Output Voltage ) Short Circuit Output Current 
vs Ambient Temperature vs Ambient Temperature 
a Voc =5.25 V 
E Output Voltage =0 V 
aa Light Source:2 mWicm2 GaAs (935 nm) 
= rf 
= 
| 3 
= 2 
> — 
—~ 
2 = 
=) Veo = 4.75 V = 
a Output Current: Low, 12.8 mA; = 
Ss High, - 800 nA = 
3 Light Source for Voy: 2 mWicm? a 
: g 
0 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Tay - AMBIENT TEMPERATURE ~ °C 
OPB961, OPB963, OPBS71, OPB973 
Output Current (High) Rise Time and Fall Time 
vs Ambient Temperature vs Ambient Temperature 
Veco =5V 
Output Load: 360 ohm pullup resistor 
< Light Source: 2 mWicm2 GaAs (935 nm) 
' 2 
— | 
: cee eee en 
any 
3 ie a ae 
: : STE 
; enn aes 
<= 
z A ae eee 
Output Unloaded i Ge a ee 
Light Source 2 mW/cm2 GaAs (935 nm) 
“-85 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 
OPB960, OPB961, OPB970, OPB971 | OPB962, OPB963, OPB972, OPBS73 
Normalized Supply Current Normalized Supply Current 
vs Ambient Temperature © vs Ambient Temperature 


we Veco = 5.25 V 

Output Unloaded 

Light Source for Ipcy: 2 mWicm2 
GaAs, \=935 nm 

Normalized to Ty = 25°C 


Output Unloaded 

Light Source for Ipcy: 2 mWicm2 
GaAs, \=935 nm 

Normalized to Ty = 25°C 


0.2 


lec: lec - NORMALIZED SUPPLY CURRENT 
ecu IccH - NORMALIZED SUPPLY CURRENT 
o 
a 


ae -35 -15 5 25 45 65 85 105 125 6 -35 -15 5 25 45 65 85 105 125 
Ta - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB960, OPB970 


Typical Performance Curves 


Propagation Time 
vs Ambient Temperature 


Vec=5V 

Pulse Frequency: 10 kHz 

Pulse Amplitude: 20 mA 
6 + Duty Cycle: 50% 


tp. tpy, - PROPAGATION TIME - us 


165 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


ItLH- ‘TH - TRIGGER CURRENT - mA 


0 


Series 


All Assemblies 


Data Rate 
vs Ambient Temperature 


500 
400 


300 


lp =20 mA, Voc =5 V 

Input Signal: 50% duty cycle 
200 } Output Signal: Low, 0.4 V max; 

High, 2.4 V min. 

Output Load: 12.8 mA Low; 

- 800 yA High 


FREQUENCY CUTOFF - kHz 


100 
-§5 -35 -15 5S 25 45 65 85 105 125 


Ty - AMBIENT TEMPERATURE - °C 


All Assemblies 


Trigger Current 
vs Ambient Temperature 


Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 


-55 -35 -15 5 25 45 65 85 106 125 


Switching Test Curve for Buffers 


INPUT 


Ig (IN) lp =0 
tPLH -+ tPHL 
ourpur (9%* F====== oxo 7 
Vo a 90% 


te | | 


LED: f= 10 kHz, D.C. = 50% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Fax (214)323-2396 


Optek Technology, Inc. 1215 W. Crosby Road 


Ty - AMBIENT TEMPERATURE - °C 


Switching Test Curve for Inverters 


INPUT 
Ig (IN) 


'PLH 


OUTPUT 
Vo 


LED: f= 10 kHz, D.C. = 50% 


Carrollton, Texas 75006 
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SWITCHES 


Product Bulletin OPB980 
May 1993 


: (SP, OPTEK 


Photologic™ Slotted Optical Switches 
Types OPB980, OPB990 Series 


Package N 


Features 


e Choice of mounting configuration 
e Choice of aperture 

e Choice of output configuration 

° 


Choice of opaque or IR transmissive 
shell material 


Data rates to 250 kBaud 
@ 24" min 26AWG wire leads 


Description 


The OPB980 and OPB990 series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
the user can specify (1) type and polarity 
of TTL output, (2) discrete shell material, 
(3) aperture width, and (4) choice of 
mounting configuration. 


The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 


Replaces 


KT980/990, KLT 180/190 series. 
Upgrades OPB980/OPB990 series 


Optek Technology, Inc. 


Package L 


1215 W. Crosby Road 


Package P Package T 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
Supply Voltage, Vcc (Not to exceed 3 S@C.) 2... cece eee eee eee 10V 


Storage Temperature Range ............ 000s see eee e eee eees -40°C to +80°C 
Operating Temperature Range ............ 00 cece eee eens -40°C to +70°C 
Input Diode Power Dissipation... 0.0.0.0... 0... ce cece eee eee eee ee 100mw 
Output Photologic™ Power Dissipation ............ 0.0 ce eee ee eee 200mw®) 
Total Device Power Dissipation .............- eee e eee eee eee eee 300mw®) 
Voltage at Output Lead (Open Collector Output).............. 0.0.0 eee eee 35V 
Diode Forward D.C. Current................0085 Rs aral ca cate eo eh a ee teen 40mA 
Diode Reverse D.C. Voltage)... s.45-s-sh6004 ease emis Rees et eee ees 2V 


Notes: 

(1) Derate linearly 2.22mW/°C above 25°C. 

(2) Derate linearly 4.44mW/°C above 25°C. 

(3) Derate linearly 6.66mW/°C above 25°C. 

(4) The OPB980/OPB990 series of switches are terminated with 24 inches of 7 strand 26 AWG, 
UL 1429 insulated wire on each terminal. Insulation colors and functions are: 


RED - IRED Anode 
BLACK - IRED Cathode 


WHITE - Voc 
BLUE - Output 
GREEN - Ground 


Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. 

(5) Normal application would be with light source blocked, simulated by Ir = OmA. 

(6) All parameters tested using pulse techniques. 


Housing 


All housings are an opaque grade of injection-molded plastic to minimize the 
assembly’s sensitivity to ambient radiation, both visible and near-infrared. Discrete 
shells (exposed on the parallel faces inside the device throat) are either IR 
transmissive plastic for applications where aperture contamination may occur or 
opaque plastic for maximum protection against ambient light. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB980, OPB990 Series 


Package T 


.980 (24.89) 
MOLOED_OOT eee Neneas 130 (3 30) 
INDICATES 755 (19.18) 


PIN I 
ae ee .120 (3 OS 
745 (18.92) cee? 


.130 (3.30) MOLDED- IN 
—————— 2PL 4 y 5 5 
ise avon) PERTURE DESIGNATORS 


OPTICAL (L 


495 (12 57) 


475 (12 07) 
130 (3.30) 


110 (2.73) 
115 (2.92) NOM 


105 (2.57) 
——_— _ 38S (9 02) 
.095 (2.33) ———_———~ 435 (11 04) 
.335 (8.51) —————- 


.415 (10.54) 


200 (5.08) 


.180 (4.57) O60 (1.52) 
.040 (1.02) 
24.0" MIN 
— 26 AWG PVC 
060 (1.52) 
135 (3 93) .040 (1,02) 
11S (2.92) 
.260 (6.60) .200 (5.08) 
.240 (6.10) .1BO (4.57) 
.145 (3 68) 
.125 (3.18) .405 (10.29) 


385 ( 9.78) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Package L 


.737 (18.72) 
TRDIEATES 717 (18.21) 
PiN 1 


-622 (15.80) 
.612 (15.54) 


.130 (3.30) 
.120 (3.05) 


g . 130 (3.30) MOLDEO-IN 
ogee eats APERTURE ODESIGNATORS 
.120 (3.05) 


.495 (12.57) OPTICAL € 


-475 (12.07) 
.130 (3.30) 
“115 (2.92) = 
.105 (2.67) 
.095 (2.41) 


.110 (2.79) 
NOM 


335 (8.51) 
415 (10.54) 


.200 (5.08) 
. 180 (4.57) 


.060 (1.52) 
.040 (1.02) 
24.0° MIN 
26 AWG PVC 
| | ees Soca in en 


.060 (1.52) 


.135 (3.43) .040 (1.02) 


.115 (2.92) 
.260 (6.60) 200 (S.08) 
240 (6.10) .180 (4.57) 
145 (3.68) 
+125 (3.18) 6405 (10.29) 
385 ( 9.78) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


= .355 (9.02) 
i $$ .435 (11.05) 


Package N 


.260 (6.60) 
.240 (6.10) 


MOLDED-IN 
APERTURE DESIGNATORS 


OPTICAL 


.495 (12 57) 
.475 (12.07) 


. 130 (3 30) 
.115 (2 92) | 
355 (9 02) sli 


335 (8 51) 


110 (2.79) 
NOM 


435 (11.04) 
-415 (10.54) 


.200 (5.08) 
.180 (4.57) 


a 


~ 26 AWG PVC 


.060 (1.52) 


.040 (1.02) 24.0" MIN 


.135 (3 93) 
11S (2.92) 


.060 (1.52) 
.040 (1 02) 


200 (5.08) 
.180 (4.57) 


145 (3.68) 
125 (3.18) 


.405 (10.29) 
385 ( 9.78) 


DIMENSIONS ARE IN [INCHES (MILLIMETERS) 


Package P 


.737 (18.72) 


.130 (3.30) 
pace ton .717 (18.21) g 
ANOICATES 622 (15.80) .120 (3.05) 
.612 (15.54) 
. 130 (3.30) 
.120 (3.05) 
MOLDED- IN 
APERTURE DESIGNATORS 
OPTICAL © 


.495 (12.57) 
.475 (12.07) 


.130 (3.30) 
11S (2.92) 


-110 (2.79) 
NOM 


( ) .105 (2.57) 
.355 (9.02 ————-—— 
.435 (11.05) ————~ .095 (2.33) 
————_--——_ .335 (8.51) 

-415 (10.54) 


.200 (S.08) 


-180 (4.57) 


.060 (1.52) 


= 
.040 (1.02) 
24.0" MIN 
26 AWG PVC 
.060 (1.52) 
.135 (3.43) .040 (1.02) 
| .115 (2.92) 


.200 (5.08) 


.260 (6.60) 
.180 (4.57) 


.240 (6.10) 


.145 (3.68) 
.125 (3.18) 


.405 (10.29) 
.385 ( 9.78) 


GIMENSIONS ARE IN INCHES (MILLIMETERS) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 
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Types OPB980, OPB990 Series | (SP OPTEK 


Electrical Characteristics (Ta = -40°C to +70°C unless otherwise noted) 


SYMBOL PARAMETER MIN | TYP | MAX | UNITS} TEST CONDITIONS 
input Diode 
VF Forward Voltage Pf 7 LM] te = 20mA, Ta = 25°C 
In___ [Reverse Current, 100 A | Vn = 2.0V, Ta = 25°C 


Output Photologic™ Sensor 


Vcc | Operating D.C. Supply Voltage 14.75 | [525 |V | 

ICCL Low Level Supply Current: : 
Buffered Totem-Pole Output 15 mA | Vcc = 5.25V, Ir = omA® 
Buffered Open-Collector Output | 
Inverted Totem-Pole Output 15 mA Vcc = 5.25V, Ir = 15mA 
Inverted Open-Collector Output 

ICCH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA 

Buffered Open-Collector Output 


Inverted Totem-Pole Output 
Inverted Open-Collector Output 


Vcc = 5.25V, l— = 15mA 


— 
ol 


> 


Voc = 5.25V, Ir = omA” 


Low Level Output Voltage: 
Buffered Totem-Pole Output 


VoL 


Vcc = 4.75V, lot = 12.8mA 


Buffered Open-Collector Output |e | lz = OmA®) 

Inverted Totem-Pole Output Voc = 4.75V, lo. = 12.8mA 

Inverted Open-Collector Output lr = 15mA 

VoH High Level Output Voltage: 

Buffered Totem-Pole Output 2.4 Voc = 4.75V, lon = -800LA 
lr = 15mA 

Inverted Totem-Pole Output 2.4 Vcc = 4.7BV, loH = -800LA 
Ir = OmA® 


High Level Output Current: 
Buffered Open-Collector Output 


IOH 


0 Vcc = 4.75V, Von = 30V 


lp = 15mA, Ta = 25°C 


Vcc = 4.75V, VoH = 30V, 
Ip = OmA, Ta = 25°C 


Voc = 5.0V, Ta = 25°C 
Vcc = 5.0V 


om 


Inverted Open-Collector Output 


Ie(+) LED Positive-Going Threshold Current 


IF(+)/lF(-) | Hysteresis 


Short Circuit Output Current: 
Buffered Totem-Pole Output 


los 


mA Vcc = 5.25V, Ir = 15mA 


Output = GND 
Inverted Totem-Pole Output -15 mA Vcc = 5.25V, Ir =OmA 
Output = GND 
tr te Output Rise Time, Output Fall Time 70 Vcc = 5V, Ta = 25°C 
l—- =Oor15mA 
tPLH, tpHL | Propagation Delay Low-High & High-Low Us Ri = 8TTL Loads (Totem Pole) 
Ri = 3600 (Open Collector) 


Optek Technology, inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB980, OPB990 Series 


PART NUMBER GUIDE 


OPB 9 X X X X X 


Optek Assembly = Aperture Width In Front 
of Sensor 
5 = 0.050" 1= 0.010" 
Photologic™ Aperture Width In Front 


SLOTTED 


” 
LL 
L 
O 
ae 
= 
n 


Photo Integrated Circuit of Emitter 
Sensor Family 5 =0.050" 1=0.010" 


Discrete Shell Material Mounting Configurations 


Designation 
8 - Base Mount IR Transmissive T - Both Mounting Tabs 
Plastic Discrete Shell N - No Mounting Tabs 
With Wire Termination L - Single Mounting Tab 
Emitter Side 
9 - Base Mount Opaque P - Single Mounting Tab 
Plastic Discrete Shell Photologic™ Side 
With Wire Termination 
Electrical Specification Variations 
0 - Buffered Totem-Pole Output 
1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 
3 - Inverted Open-Collector Output 
Schematics 
OPB980/0PB990 OPB981/0PB991 OPB982/0PB992 
(Totem-Pole Output) (Open-Coliector Output) (Totem-Pole Output) 
Buffer Buffer Inverter 
A A A 
K K K 
OPB983/0PB993 
(Open-Collector Output) 
inverter 


A 
ys 
K 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types OPB980, OPB990 Series (S), OPTEK 


Typical Performance Curves 
OPB980, OPB982, OPB990, OPB992 


Output Voltage : Short Circuit Output Current 
vs Ambient Temperature | vs Ambient Temperature 


Vec=5.25 V 
Output Voltage =0 V 
Light Source 2 mWicm2 GaAs (935 nm) 


Vec =4.75V 

Output Current: Low, 12.8 mA; 
High, -800 uA 

Light Source for Vy: 2. mWicm? 


VoL: Von - OUTPUT VOLTAGE - V 
Ips - SHORT CIRCUIT OUTPUT CURRENT - mA 


0 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
OPB981, OPB983, OPB991, OPB993 
Output Current (High) Rise Time and Fall Time 


vs Ambient Temperature vs Ambient Temperature 


50 


Veg =5 V 
Output Load: 360 ohm pullup resistor 
< 40 | Light Source: 2 mWicm2 GaAs (935 nm) 
t e 
_ ' 
= w 
= = 30 
oO o 
é = 
=~ x= 
= E 20 
3 z 
x vu 
&S ~ 
VoH=30 V a 10 
Output Unloaded 
Light Source 2 mWicm2 GaAs (935 nm) 
| 0 
55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE ~ °C Ty ~ AMBIENT TEMPERATURE - °C 
OPB980, OPB981, OPB990, OPBS91 OPB982, OPB983, OPB992, OPB993 
Normalized Supply Current Normalized Supply Current 
vs Ambient Temperature vs Ambient Temperature 
1.4 1.2 


0.6 Vec = 5.25 V 0.4 
Output Unloaded 

Light Source for Ingy: 2 mWicm2 
0.4 F~ GaAs, \=935 nm 


Normalized to Ta = 25°C 


Output Unloaded 

Light Source for Ing: 2 mWicm? 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


0.2 


IecL: 'ccH - NORMALIZED SUPPLY CURRENT 
[—] 
n 


Icet lecy - NORMALIZED SUPPLY CURRENT 
Oo 


ce 35 —1§ 5 25 45 65 85 105 125 a -35 -15 5 25 45 65 85 105 125 
Tq - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB980, OPB990 Series 


Typical Performance Curves 


All Assemblies 


Propagation Time Data Rate 
vs Ambient Temperature vs Ambient Temperature 
8 600 
Voc =5 V 
q Pulse Frequency: 10 kHz 
; Pulse Amplitude: 20 mA 500 
w 6 Duty Cycle: 50% 7 
— ‘ = 
= ut 
z= ' 
= 4 Fx] 
a. 
& 5 
a wz 300 
o = : 
= : a Input Signal: 50% duty cycle / 
> 200 } Output Signal: Low, 0.4 V max; 23 
= High, 2.4 V min. 
Output Load: 12.8 mA Low; 
é ‘ay ~ 800 pA High 
-§5 -35 -15 5 25 45 65 85 = 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - ° 


Ta - AMBIENT TEMPERATURE - °C 


All Assemblies 


Trigger Current 
vs Ambient Temperature 


Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 


Iron THE - TRIGGER CURRENT - mA 


i) 
-§5 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 


Switching Test Curve for Buffers Switching Test Curve for Inverters 
INPUT INPUT f | 50% 
igtIN) ig(1N} —; ip=0 
'PLH ~~ tpLy! 
OUTPUT OUTPUT 
LED: f= 10 kHz, D.C. = 50% ED Lae Dee 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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-OPTEK TECHNOLOGY, INC. 


H! REL OPTO 


n 
ee 
io 
Z 
© 
0. 
O 
© 


HI-REL OPTOELECTRONIC 
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(SP), OPTEK 
High-Reliability Optoelectronic Devices 


Capabilities 


Certifications 


High-Reliability 
Couplers 


High-Reliability 
Sensors and 
Emitters 


High-Reliability 
Assemblies 


Optek Technology, Inc. 


High-reliability requirements demand that products be able to function under abnormally 
severe levels of mechanical, environmental, and electrical stress. This challenge has been 
met by Optek with product designs and process control techniques that ensure high reliability 
and, thus, long life. 


Optek maintains a well equipped high-reliability lab for conducting electrical, mechanical, and 
environmental tests. All testing is performed in-house, with engineering, manufacturing, and 
quality control facilities located within the continental United States. 


Optek’s calibration system complies with the requirements of MIL-45662, which incorporates 
both MIL-Q-9858 and MIL-1-45208. 


High reliability optoelectronic devices from Optek are currently in use in a wide variety of 
space and defense programs. 


Optek is an QPL supplier, approved by D.E.S.C. to provide products in accordance with 
Military Specification MIL-S-19500. Electrical, environmental, and mechanical testing is done 
by experienced Optek employees based on MIL-STD-750 and MIL-STD-883 test methods 
and procedures. Military screening to as high as JANTXV is performed. 


Optek has certified technicians in many areas such as x-ray and soldering. Any internal 
soldering, if required, is done in compliance with MIL-S-45743/WS6536. 


Optek’s offering of high-reliability, optically coupled isolators consist of D.E.S.C. qualified 
devices to MIL-S-19500/486 and components processed to Optek’s own military screening 
program. The 4N22A through 4N24A, and 4N47 through 4N49 series (pending) of D.E.S.C. 
qualified couplers are processed to JAN, JANTX, and JANTXV reliability levels per MIL-S- 
19500/486. (See Figure 1 for details.) 


Although the 3N243TX through 3N245TX series of optically isolators are not military qualified, 
they are processed to Optek’s own military screening program. Each device in the series 
receives process conditioning which includes a 160-hour power burn-in. 


A large selection of discrete emitters and sensors are offered that are processed to Optek’s 
own military screening program patterned after MIL-S19500. These devices are identified by 
"TX" and "TXV" suffixes. Although not military qualified devices, they receive 100% screening 
that parallels JANTX and JANTXV reliability requirements. (See Figure 2.) 


For discrete sensors, the 100% screening includes both a 48-hour, high temperature reverse 
bias at Ta = 125°C, and a 160-hour power burn-in at ambient temperature (Ta = 25°C). For 
emitters, the 100% screening includes a burn-in in the forward direction for 96 or 160 hours, 
depending on the series. 


One of the key advantages of purchasing part types to an in-house high-reliability screening 
program is that Group B and C lot charges may be avoided, since the manufacturer frequent- 
ly spreads these costs over large groups of orders. For high-reliability emitters and sensors 
with "TX" and "TXV" suffixes, generic Group B and C data can be supplied with each order. 
Customers requiring Group B and C testing on their individual orders can also be accom- 
modated, but these orders have to be run under special part numbers for control purposes. 


In addition to the standard discrete optoelectronic components, Optek manufactures a wide 
variety of standard (off-the-shelf) and custom (built-to-print) assemblies. Most assemblies can 
be classified into one of two groups: slotted optical switches or reflective assemblies. Slotted 
optical switches are designed to provide non-contact sensing of linear or rotary motion. 
Reflective assemblies, in turn, are designed to provide non-contact sensing of reflective 
surfaces, or a change in surface reflectivity of an object. Both slotted optical switches and 


. reflective assemblies can be purchased to high-reliability requirements. 


High reliability assemblies are generally made with plastic housings and hermetically sealed 
discrete sensors and emitters. Before being placed in the housing, the discrete components 
are subjected to high-reliability processing. Frequently, this processing on the discrete 
devices is similar to what is specified on the individual high-reliability sensor and emitter data 
sheets. 
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Custom Prints 

Sometimes, it is necessary to have special electrical selections, screening requirements, or 
package configurations that are different from the standard offerings shown in the data 
sheets. Optek’s custom capability is enormous. Assembly and test areas were designed 
with a great deal of flexibility, which allows the product to be built and tested on an 
order-to-order basis. The Quality Control Department’s environmental testing areas are set 
up similarly, allowing many orders to be handled, each requiring different tests, screens, 
and conditions. 


Definitions of Common Reliability Terms 


Group A: Consists of electrical tests and external visual inspection done on a sample basis 
by Q.C. At Optek, prior to submittal to Q.C. for Group A inspection, all devices in the lot 
are 100% electrically tested in manufacturing. 


Group B: Consists of tests conducted on a sample basis to verify production lot confor- 
ance to package integrity, environmental extremes, and long-term reliability. The 
Group B samples are normally selected from lots that are manufactured within a six 
week time period, based on the date of final package sealing. 


Group C: Is further environmental testing-similar to Group B, but sample testing is per- 
formed on a periodic basis (typically at six month intervals). 


Hi-Rel Processing, 100% Processing, TX Processing: Same as Processing Conditioning. 


High Temperature Reverse Bias (HTRB): Devices are reverse biased in a non-conduction 
mode at a high temperature for a period of time in this test. This test is used primarily 
to screen out those devices with inferior semiconductor die characteristics, such as 
poor voltage breakdown or leakage current. Ambient temperature is usually specified 
somewhere between +100°C to +175°C. 


JANTX: All JANTX units receive process conditioning prior to quality 
conformance inspection. (See Figure 1) 


JANTXV: Same as JANTX, plus 100% internal visual inspection. (See Figure 1) 


JANS: An ultra-high-reliability version of JAN devices with very strict quality assurance and 
manufacturing controls imposed. JANS was designed with space applications in mind, 
and is the highest product assurance reliability level. 


MIL-S-19500: Military document that establishes the general requirements for 
semiconductor devices for JAN, JANTX, JANTXV, and JANS reliability levels. Specific 
part type requirements and characteristics are specified in detail specifications for a 
particular series (e.g., 4N22A military series is spelled out in MIL-S-19500/486). 


MIL-STD-750: Military specification that depicts electrical, mechanical, and environmental 
test procedures and methods for discrete semiconductors. 


Operating Life: Also known as burn-in, life testing, and power age. Operating the device in 
a conduction mode (turned on) to simulate what the part will encounter in actual ser- 
vice. AS a very common test in process conditioning, operating life is used to screen 
out those parts with potential short service life. 


Process Conditioning: Tests (sometimes referred to as screens) that are performed on 
100% of the devices in the lot to assure long-term reliability characteristics. (See Figure 
2.) 


Qualification (Qual): All testing performed to qualify a new part, traditionally consisting of 
Groups A, B, and C. Individual tests or requirements are sometimes added or deleted 
for qualification. 


Qualified Products List (QPL): Semiconductor device types that are qualified under 
military specification MIL-S-19500 for JANTX, JANTXV, and JANS procurements. 


Quality Conformance Inspection: Those tests performed to verify a given lot’s 
conformance to a military document or a customer’s specification. Quality conformance 
inspection consists of Group A, but may include Group B or C, depending on the 
requirements for the formulation of these groups of tests. 


Figure 1. Simplified JAN Product Flow 


JANTX 


100% Processing Plus Sample 
Environmental and Life Testing 
Commercial 
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Processing 
4 
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¥ 
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JANTXV 
Same as JANTX Plus 100% 
Internal Visual Inspection 
100% 
Pre-Cap 
Visual 


100% 
Processing 


Group A, B, C 
Sample 
Test 
4 


Ship 


Figure 2. 100% Processing (Typical) 
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Opticall 


y Coupled Isolators 


Types 3N243, 3N244, 3N245 


Features 


e TO-72 hermetically sealed package 
e 1kVDC electrical isolation 
e TX-TXV process available 

(see Hi-Rel section) 


Description 


The 3N243, 3N244, and 3N245 are 
JEDEC registered optically coupled 
isolators each consisting of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a 
hermetically sealed TO-72 package. 


~Optek Technology, Inc. 


1215 W. Crosby Road 


AAD aT, 4 LEADS — GOLD PLATED KOVAR 


100(2.54) DIA : 0401102) 
SEE NOTE 1 > a 


= 1984.95) .230(5.84) 


048(1.22) 178(4.52) .209(5.31) 


f _.028(0.71) 


NICKEL 
500 12.7 J | | -210(5.33) 


.170(4.32) 
036(0.91) 


LED CATHODE i COLLECTOR (ELECTRICALLY 


CONNECTED TO CASE) 


NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 
DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


EMITTER eS 


Ms LED ANODE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ......... 0... cee eens + 1,.00kvDC") 
Storage Temperature Range ....... Li eavwawerunakqasees 5-6 104100-C 
Operating Temperature Range ...............c cece cece eens -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ON oo Ses aides arena ca mean kee y pean wandad eased ree 240°C?) 
Input Diode 

PORwald OC Currents. yess cde ae ado ae aha eee ake Rees ieee aes 40mA 
Reverse Volage ie see has Saree dedi ehh de buiew Raedye te eGaukaaues 2.0V 
Power Dissipation i2.<% on.cates ae cow ganda iawt id ee tren Bees e eee as 60mw®) | 
Output Phototransistor 

Continuous Collector Current. ...... 0.0... ccc eee eee eee ee eees 30mA 
Collector-Emitter Voltage .... 0... ccc eee eee eee ence nnnaes 30V 
Emitter-Colector VOUaG6 wcrc cr iwkece Me vena s ape eae heeeeeas 5.0V 
Power Dissipation..........0.0.cccececucecceceeucueuevaeeeaeees 200mw"4) 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.6mW/°C above 25°C. 
(4) Derate linearly 2.0mW/C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 
Zout = 50Q, tr < 15ns, duty cycle = 1%. 
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Types 3N243, 3N244, 3N245 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


newonin [ian nia pm pfu] Wit] Tet Cotne 


Input Diode 
ForwardVoltage | 0.80| | 1.30, 080| | 1.30, 080| 1.30) V |ir=10.0mA 
1.00| [1.80 1.00] | 1.50| 1.00| | 1.50 | V_[e= 10.0mA, Ta =-55°C 
070] |120/ 070] (1.20) 0.70) | 4.20| V_|ir=10.0mA,Ta=100°C 
| tn [Reverse current | | | too} || too] | | 100] pA |Va=zov 
Output Phototransistor 


Output Phototransistor 

pevgecmal™| [TT TT re 
Breakdown Voltage 

i = a a a 
Breakdown Voltage 

Peer [TS BL TBR 
Current 100 100 100 |} vA |Vce = 10.0V, Ta = 100°C 

Coupled 


Coupled 
TB a 3 8 Ir = 10.0mA, Vor = 10.0V 


oso; | oso] | | 4 450; | IF = 3.0mA, Vce = 10.0V 


1.00 1.50 mA |l—F =10.0mA, Vce = 10.0V, 
Ta =-55°C 


1.00 1.50 lz = 10.0mA, VceE = 10.0V, 
Ta = 100°C 


VcE(SAT) | Collector-Emitter Lot fOs0l- | - tb. -. | kw IF = 20mA, Ic = 1.50mMA 
eed ee ee ee 


| foso] vi | IF = 20mA, ance 6.0mA 


od 7 OO a cl 
Input-to-Output 

Cio |Capacitance pF {Vio = OV, f = 1.00MHz") 
en CCRC CECE 


Output Rise Time | | 40.0] of | | | 40.0 | o! | | 40.0 | 0 | us |Vcc = = 10.0V, Ir = 10.0mA,) 


a a ieedlael 


HI REL OPTO 


op) 
kK 
= 
Lu 
Zz 
O 
a. 
= 
O 
O 


On-State Collector 
Current 


Ic(on) 
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(S)) OPTEK 


High Reliability Optically Coupled Isolators 


Types 3N243TX, 3N244TX, 3N245TX 


Features 


e High-Reliability processed to Optek’s 
military screening program patterned 
after MIL-S-19500 

e TO-72 hermetically sealed package 

e 1 kVDC electrical isolation 


Description 


Each device in the series is a high 
reliability optically coupled isolator 
consisting of an infrared emitting diode 
and an NPN silicon phototransistor 
mounted in a hermetically sealed 
TO-72 package. 


This series is identical to the JEDEC 
registered optically coupled isolators 
3N243, 3N244, and 3N245 with 
additional high-reliability processing. 
This processing is patterned after 
MIL-S-19500 as shown in the 
accompanying table. 


Replaces 
3N243R, 3N244R, 3N245R 


Optek Technology, Inc. 


1215 W. Crosby Road 


i 131048 4 LEADS — GOLD PLATED KOVAR 
.100(2.54) DIA : 4011.02 
SEE NOTE 1 saa a= B60 021 


ry { 
— 195(4.95) 23015 84) 
: ; ; al) 
048{1.22) 1 7a 52) .2091 


4 
f .028{0.71) 
NICKEL 


500 (12.7) | | 210(5.33) 
MN 2 1704.32) 


.036(0.91) 


COLLECTOR (ELECTRICALLY 
LEO CATHODE a \ CONNECTED TO CASE) 
(2) (3) 


NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


LEO ANODE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage .... 0... 6... cece ee ee eee + 1.00kvDC" 
Storage Temperature Range ...............cceeeeeeeeeeeees -65°C to +150°C 
Operating Temperature Range .............0cc cece eeeeaes --55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
TPSTA cicero inte ene orto a eet aed aterm es cee 240°C?) 
input Diode 

Forwald DC Currents s.ccseusasdecet seus ei de ceed cevise a steued 40mA 
Reverse VONGGCi st .o56 csickacteiatas pee eke a te Ret ewe a eens ewes 2.0V 
Power Dissipation..........0.ccc cece ee ee ceva ceeueeuacuseaeueeus 6omw®) 
Output Phototransistor 

Continuous Collector Current... 02.0... ccc cee eee eee teens 30mA 
Collector-Emitter VOUAGG 65.606 is cet anwe oad koa wa ee viene eee ee CASeaw tex 30V 
Emitter-Collector Voltage ....... 0... ccc cece cee eee eee eee er re! 5.0V 
Power Dissipation: «.c.s300< 25:44. 0nebo446o 4S eat eee wor ee eww 200mw™) 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.60mW/C above 65°C. 
(4) Derate linearly 2.0mW/C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 
Zout = 50Q, tr< 15ns, duty cycle = 1%, pulse width = 100ys. 
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Types 3N243TX, 3N244TX, 3N245TX 


Electrical Characteristics -— oe A= 25°C unless otherwise noted) _ 


Symbol Parameter a a ras Unit 
vr |Forara vote [00] [+20] oso] [+20] 0a] [190] V [rettona 
‘1o0) [150/100 | 160) 100/ | 180| V = 100mA.Ta= a8 
in |revesecuet | | 100) | (100) | too) wa nea 
OutputPhototransistor 


Test Conditions 


Output Phototransistor 
V(BR)CEO |Collector-Emitter {| 30 30 VjIc =1.00mA 
Breakdown Voltage 
V(BR)ECO | Emitter-Collector 5.0 Vs|le = 100nA 
Breakdown Voltage 
IcEo |Collector Dark 100 100 100 | nA |VceE = 10.0V 
Current 100 100 100 | pA |VcE = 10.0V, Ta = 100°C 


Coupled 


con [orsmmcome [veo] [Tasof [Toso] ae 
Current 
fom) | fom) | t50. [e=20mA Voe=100V 


1.00 mA |l-e = 10. OmA, VceE = 10.0V, 
Ta = -55°C 

1.00 1.50 mA |le = 10.0mA, Vce = 10.0V, 
Sa = 100°C 


Vv |le=20mA,Io=1.50mA 20mA, Ic = 1.50mA 


a Ee = Zn c= 
Toso) rezoma cw e0mk 


Leakage 100 100 nA |Vio=+1 ouoctl 
Input-to-Output 

Capacitance pF |Vio = OV, f = 1.00MHz") 
Input-to-Output 


Output Rise Time © | | 10.0) 10. of | | 10.0 0 us Voc = 10.0V, IF = 10.0mA,© 


Ri = 100Q 
ee ee ee 


HI REL OPTO 


Y) 
a 
Zz 
Ww 
z 
O 
ae 
ee 
Q 
O 


VcE(SAT) | Collector-Emitter 
Saturation Voltage 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types 3N243TX, 3N244TX, 3N245TX _ (SP), OPTEK 


100% Processing 


‘ | 3N243TX 
sd ld Conditions 3N244TX 
3N245TX 
Optek’s pre-cap visual 


Condition C, 20 cycles, 15 min. each extreme 100% 
20K G, Y1 only 100% 


Condition A, Ta = 125°C, Vce = 24Vde, Ir = 0, 100% 
t = 96hrs. min 


Condition B, Pot = 175-200mW, Ta = 25°C, 100% 
l-F = 40mA, t = 160hrs. min 


Hermetic Seal 


Examination MIL-STD-750 
or Test aa 
Conditions 


Subgroup 1 15 


a 
pwn iY 
Condition C, 15 min at extremes, 20 cycles. 


Hermetic Seal 


Fine Leak Condition H, max leak rate = 5 x 10 °atm cc/sec 
Gross Leak Condition C 


| EndPoins | ___Group A Subgroup 2 
amos 

Ppt = 175-200mW, Ir = 20mA, Ta = 25°C 

| EndPoints ___[Group A, Subgroup 2 

All internal wires of each device shall be pulled separately. | = 
[ecuome an. 
Visual criteria in accordance with qualified design. 
Subgroup 6 
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Types 3N243TX, 3N244TX, 3N245TX 


Group C Inspection (performed every six months while in production) _ 


Examination MIL-STD-750 ‘pp 
Subgroup 1 


Physical Dimensions 2066 


Subgroup 2 10 


Thermal Shock (glass strain) 1056 |ConditionA 


Terminal Strength 2036 _ ~=—|Condition E 


Hermetic Seal 1071 
Fine Leak 
Gross Leak 


Condition H, max leak rate = 5 x 10 °atm cc/sec 
Condition C 


Hi REL OPTO 


op) 
ke 
Zz 
Ww 
Zz 
O 
a 
= 
O 
O 


Moisture Resistance 


Omit initial conditioning 


End Points Group A, Subgroup 2 


Subgroup 3 


Endpoints |__| aroup A Subgroup 2 
aeuews a ees 8d 
esses OO OE 
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June 1993 


Optically 


Coupled Isolators 


Types 3N261, 3N262, 3N263 


Features 


TO-72 hermetically sealed package 
1 kVDC electrical isolation 

High current transfer ratio at low di- 
ode current drive 

TX-TXV process available 

(see Hi-Rel section) 


Description 


The 3N261, 3N262, and 3N263 are 
JEDEC registered optically coupled 
isolators each consisting of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a 
hermetically sealed TO-72 package. 


Optek Technology, Inc. 


1215 W. Crosby Road 


AG TEST 4 LEADS — GOLD PLATED KOVAR 
100(2.54) DIA ve} bee _.040(1.02) 
SEE NOTE 1 =| wax 


N t 
7 195(4.95) .230(5.84) 
4 .048(1.22) —/ V7A48 52 2095.31) 
f .028(0.71) 


NICKEL 
500 (12.7) J | 2115.33) 
MIN 


046(1.17) .170(4.32) 
.036(0.91) 


COLLECTOR (ELECTRICALLY 
4 CONNECTED TO CASE) 


LED CATHODE =) 
ae 


EMITTER = 


NOTE 1: THIS DIMENSION IS CONTROLLED 


BOTTOM VIEW AT THE HOUSING SURFACE. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) L 
LED ANODE 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ...... 0.0... cece ee eee + 1.00kvDC"™) 
Storage Temperature Range ........... 0. cece eee e eee eee eee -65°C to +150°C 
Operating Temperature Range ............ cece cece ee ee eee -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
AMON eeen ican cal bactinct ate Lost ek Sie ahaa ches aria puach aoa ee 240°C?) 
Input Diode 

Forward DC CUTEM asc ciiacds Mose See canes cee seed ae panes 40mA 
POVEIse VONAGCs ¢ oieny ee wow tls oat eta hadees Boe RIAs wales cou cae 2.0V 
Power DISSIPAUON 4 dvewer he ielas iw ceeaes Ose bean e wow ook ees 60mW"?) 


Output Phototransistor 


Continuous Collector Current........ 0... cc cece ee eee eee eee eens 30mA 
Collector-Emitter Voltage oc seek oes boa ewes Wea e tel eek ieee 30V 
Emitter-Collector Voltage iii oie cue eea eae eae ea wa dee eed ewok eS we 5.0V 
POWER DiSsiPAlON isn. i40Roa dees eke ow eed owes Deueey eae kes 200mw) 


Notes: 
(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.6mW/°C above 25°C. 
(4) Derate linearly 2.0mW/°C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 
Zout = 50Q, tr< 15ns, duty cycle = 1%. 
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Types 3N261, 3N262, 3N263 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Parameter Test Conditions 
rm ror a a 


Input Diode 


V+ [Fonwavotge [os0| [iso[oo| [vao]aso] [1so| v [waa 
‘o7 | |120| 070) _|10| 070) | 130 V r= Oana Tae 0% 
Pe [revnecumn | | 10) | [iw] | [tm fam meso 
Ouiptehotcranistor 


Output Phototransistor 
V(BR)CEO | Collector-Emitter 40 40 V_|lc=1.00mA, IF =0 
Breakdown Voltage 
V(BR)ECO Emitter-Collector 7.0 7.0 V |le=100pA, Ir =0 
Breakdown Voltage 
IcEo {Collector Dark 100 100 | nA |Vce = 20.0V, Ir =0 
100 100 | pA |VceE = 20.0V, Ta = 100°C 
(os0| | | 100] [00] 200] [1000] ma [r= toma vor=sav 


Current 
Coupled 
0.70 1.40 2.80 mA |lF=2.0mA, Vce = 5.0V, 
Ta = -55°C 
1.00 2.00 l- = 2.0mA, Vce = 5.0V, 
Ta = 100°C 


et EE = 2008 oO 
Toso) ew 20k 0 
oan 0 estan sz 


Vcc = 10.0V, Ip = 5.0mA,) 
Ri = 100Q 


Hi REL OPTO 


2) 
fk 
Z 
UJ 
2 
O 
ae 
= 
e) 
O 


On-State Collector 
Current 


VcE(SAT) | Collector-Emitter 
Saturation Voltage 


Leakage 
Input-to-Output 


Cio | Capacitance 


Input-to-Output 


Output Rise Time 20. 
Lou | Output Fall Time —— |20.0, 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin 3N261TX 
April 1993 


(SP, OPTEK 


High Reliability Optically Coupled Isolators 
Types 3N261TX, 3N262TX, 3N263TX 


Features 


e Processed to Optek’s military 
screening program patterned after 
MIL-S-19500 

e TO-72 hermetically sealed package 

1 kVDC electrical isolation 

e High current transfer ratio at low diode 
current drive 


Description 


Each device in the series is a high 
reliability optically coupled isolator 
consisting of an infrared emitting diode 
and an NPN silicon phototransistor 
mounted in a hermetically sealed 
TO-72 package. 


This series is identical to the JEDEC 
registered optically coupled isolators 
with additional high-reliability processing. 
This processing is patterned after 
MIL-S-19500 as shown in the 
accompanying table. 


Optek Technology, inc. 


1215 W. Crosby Road = Carrollton, Texas 75006 = (214) 323-2200 


PTET 4 LEADS — GOLD PLATED KOVAR 


100(2.54) DIA 
SEE NOTE 1 


oly i { 
.195(4.95) 2306.84 
.048(1.22) —, A a .209(5.31) 


f 0280.71) 


NICKEL 


900 (12.7) | | .210(5.33) 
046(1.17) MIN 117014. 32) 
036(0.91) 


COLLECTOR (ELECTRICALLY 
‘3 CONNECTED TO CASE) 


LED CATHODE asc, 


NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) © 


Input-to-Output Isolation Voltage ... 2.0... 0. cece eee eee eee + 1.00kvDC") 


Storage Temperature Range .......... 0c eee eee eee eee -65°C to +150°C 
Operating Temperature Range ........... 0c ccc cee eee eee es -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
AOI) cha aig ctiverntrade cone os eae Uratveeta teat wees Doing emacs eat eis 240°C®) 
Input Diode 

FOIWaIG DG CUO cacanias coed tastiest are tean cei ieedene tera’ 40mA 
ReVeISG VONAGC ie i6:v ety eau ee Re Cheese eee eee ewer eae 2.0V 
POWEF DISSIDATION irs csc cos ee eee ede ee 2 Oe Ses we eee We tae 60mw®) 
Output Phototransistor 

Continuous Collector Current.... 0.0.0.0... cece ee eee eee 30mA 
Collector-Emitter Voltage ss:.2s0 screen omaitawe tea edaee ee yes eee gees 30V 
Emitter-Collector Voltage < cic ni. ciaeavead ete e en ia ee ewsdeeeeetaa aden s 5.0V 
Power Dissipation.............cccecee cece eee e es eeseueveneaenes 200mw) 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.60mW/C above 25°C. 
(4) Derate linearly 2.0mW/C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 
Zout = 50Q, tr< 15ns, duty cycle = 1%, pulse width = 100us. 


Fax (214) 323-2396 
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Types 3N261TX, 3N262TX, 3N263TX 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


3N261TX 3N262TX 3N263TX 
[Min | Typ |Max| Min | Typ | Max) Min | Typ | Max 
Input Diode 


mtv 
ie [Roweecuren || too) | rao) | 100/ ok ace 
Batman 


Output Phototransistor 
V(BR)ceEo | Collector-Emitter 40 40 Ic = 1.00mA 
Breakdown Voltage 
V(BR)ECO | Emitter-Coliector 7.0 7.0 le = 100A 
Breakdown Voltage 
IcEo =| Collector Dark 100 100 100 | nA_ |Vce = 10.0V 
Current 100 100 100 | pA |VcE = 10.0V, Ta = 100°C 


Coupled 


on [Onin ater [080] | [100] [80 [200] [00] wa [pr toma Veen 


Current 
0.70 1.40 mA |if =2.0mA, Vce = 5.0V, 
Ta = -55°C 
0.50 1.00 2.00 mA (lp =2.0mA, VcE = 5.0V, 
Ta = 100°C 


Toso) [9 Tran cn 
ee 
a 9 rset saa 


Leakage nA |Vio=+1 mane 
Input-to-Output 
Capacitance Vio = OV, f = 1.00MHz") 
Input-to-Output 


ee tt tet ttm cara 
Ri = 100Q 
Ta fowpatrartie [| [anal [Jono [Toso am 


Parameter Test Conditions 


HI REL OPTO 


op) 
7 
Zz 
Lu 
Zz 
O 
Oo. 
= 
O 
O 


VceE(saT) | Collector-Emitter 
Saturation Voltage 


© 
fo) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types 3N261TX, 3N262TX, 3N263TX = —S»- (OP TEK 


100% Processing 


: 3N261TX 


Screen 
Method 3N263TX 


Pre-Cap Visual Optek’s pre-cap visual © 100% 


High Temperature Storage 1032 Ta = 150°C, t = 24hrs. 100% 
Temperature Cycle 1051 Condition C, 20 cycles, 15 min each extreme 100% 


Constant Acceleration 2006 | 20K G’s, Y1 only | 100% 


High Temperature Reverse Bias 1039 Condition A, Ta = 125°C, VceE = 24Vde, IF = 0, 100% 
t = 96hrs. min 


Power Burn-In 1039 Condition B, Pot = 175-200mW, Ta = 25°C, 100% 
l-F = 40mA, t = 160hrs. min 

Hermetic Seal 1071 Fine: Condition H, 5 X 10 8atm cc/sec 
Gross: Condition C 


(6) Visual inspection based upon Optek’s interpretation of the requirements of a JANTX device per MIL-S-19500/548 specification. 


Group B Inspection (performed on each inspection lot) 


Examination MIL-STD-750 
or Test 


Resistance to Solvents 1022 Ld 
Subgroup 2 ae 10 | 
Thermal Shock (temperature cycling) 1051 |Condition C, 15 min at extremes, 20 cycles Ll 


Hermetic Seal 
Fine Leak Condition H, max leak rate = 5 x 10 °atm cc/sec 
Gross Leak | Condition C 


End Points bd Group A, Subgroup 2 

Steady-State Operation Life 1027 |Ppr = 175-200mW, Ir = 20mA, Ta = 25°C 
All internal wires of each device shall be pulled separately. = 
Visual criteria in accordance with qualified design. 
aoe 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types 3N261TX, 3N262TX, 3N263TX 


Group C Inspection (performed every six months while in production) 


MIL-STD-750 
LTPD 


Examination 
or Test 


Subgroup 1 
Physical Dimensions 2066 
Subgroup 2 


Terminal Strength 2036 _ ~=|Condition E 


Hermetic Seal 
Fine Leak 
Gross Leak 


Moisture Resistance 1021 Co 
Subgroup 3 a 
2016 {Non-operating 1.5K G’s, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 ae 


1071 


Condition H, max leak rate = 5 x 10 8atm cc/sec 
Condition C 


Omit initial conditioning 


1 min in each orientation, X1, Y1, & Z1 at 20K G’s min 

a 
F aicsestsanpnnti cid utameunnt 
nn 
re 


Ppt = 175-200mW, Ir = 20mA, Ta = 25°C, t = 1000hrs. 


Subgroup 6 
Steady-State Operational Life 1026 


Group A, Subgroup 2 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin 4N22A 
May 1993 


Optically 


Coupled Isolators 


Types 4N22A, 4N23A, 4N24A 


Features 


High current transfer ratio 

TO-78 hermetic package 

1.0 kV electrical isolation 

Base lead provided for conventional 

transistor biasing 

e JANTX version available per 
MIL-S-19500/486 

e Higher breakdown voltage devices 
available as the “HV” series 

e Patent number 4124860 


Description 


The 4N22A, 4N23A, and 4N24A are 
optically coupled isolators each 
consisting of a gallium arsenide LED and 
a silicon phototransistor mounted side by 
side and coupled on a ceramic substrate 
in a hermetic TO-78 package. All 
electrical characteristics for the 4N22A, 
4N23A, and 4N24A are per the JEDEC 
registered test conditions. The 
4N22AHV, 4N23AHV, and 4N24AHV 
series of optoisolators are available 
when higher breakdown voltages are 
required. 


The TO-78 package offers high power 
dissipation, ease of heat sinking and 
superior operation in hostile 
environments. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.019 (0.48) ; 
200 (5.08) MAX 016 (0.41) 6 LEADS - GOLD PLATED KOVA 


.100 (2.54) MAX 
SEE NOTE 1 


>| }<-.040 (1.02) MAX 


100 (2.54) MAX 
SEE NOTE 1 
.200 (5.08) MAX 335 (8.51) .370 (9.40) 

305 (7.75) .335 (8.51) 


600 (15.24 
.500 (12.70) 


ANODE .185 (4.70 


COLLECTOR 185 (4.70) 
155 (3.94) 


BASE DIMENSIONS ARE IN INCHES 
(MILLIMETERS). 


NOTE 1: THIS DIMENSION 
IS CONTROLLED AT THE 
HOUSING SURFACE. 


EMITTER CATHODE 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ..... 0... .. cee eee eee ee + 1.00 kvpc"™) 
Storage and Operating Temperature Range ...............0005 -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ROMP tcek sess vec, tienen uneken cece ae eee 3. 240°C?) 
Input Diode 

Forward DC Current (65°C or below)... . 0.0.00... cece cee eect eeee 40mA 
ReEVerse: Voltage = .s.,2-2 cas shasta sedeehadks tavowurs sere e4 2.0V 
Peak Forward Current (1 ws pulse width, 300 pps)...............-000 00 1.00A 
POWEr DISSIDAUON 62s bs dota haere bates Peat e ee esas seen aah 60mw) 
Output Sensor 

Continuous Colléctor Current sc.44 cb nd vewiwae eas canine ee eae ees 50mA 
Collector-Emitter Voltage 6602 eke Gone die ra Sea ean ae dale eas 35V 
Collector-Base Voltage... ei ctey as ateweees se HO be HESS eS Oe Shen 35V 
Emitter-Base Volage s<.cviecesiansu kes soe cw cage rawereeeuead tae veads 4.0V 
Power Dissipation 660% 4cideacad death joie ee eines eee wa eee 300mw"4) 


Notes: 

(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.0mW/°C above 65°C. 

(4) Derate linearly 3.0mW/C above 25°C. 

(5) Not 100% tested. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types 4N22A, 4N23A, 4N24A 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbot| Parameter | Type | win|Typ| Max] Unto] Test Conon 


input Diode 


VE Forward Voltage (os0| | 130) Vv IF = 10.0mMA 

400} | 4.50) Vv Ie = 10.0mA, Ta = -55°C) 

(0.70)  |120! v | Iz = 10.0mA, Ta = 100°C”) 

a 

ars [Colecorsaee akon if ||| ‘(esimAnconro 

ance CalecoreniterBeakiom | ||| Y (ecttmab-k-0 
anes eniteSeseBrakiown SAO ||| Vee 0A eats 


Collector-Emitter Dark Current rt oe Vce = 20V, Ip = 0,7 IF =O 
100 


Vee = 20V, Ip = O, Ir = 0, Ta = 100°C 
Coupled 


HI REL OPTO 


yn. 
oe 
= 
UL 
z 
oO 
Ou 
= 
@) 
O 


Ic(ON) [On-State Collector Current 4N22A | 0.15 mA |VceE =5.0V, Ip =0, Ir = 2.0mA 
mA jVcE = 5.0V, Ip = 0, IF = 10.0mMA 
mA |Vce =5.0V, Ip = 0, IF = 10.0mA, Ta = -55°C 
mA |Vce =5.0V, Ip = 0, Ir = 10.0mA, Ta = 100°C 


Vce = 5.0V, Ip = 0, I- = 2.0MA 
Vce = 5.0V, Ip = 0, Ip = 10.0mMA 

Voce = 5.0V, Ip = 0, Ir = 10.0MA, Ta = -55°C 
Vce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = 100°C 


Vce = 5.0V, Ip = 0, lp = 2.0mMA 
Vce = 5.0V, Ip = 0, IF = 10.0MA 

Vce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = -55°C 
Voce = 5.0V, Ip = 0, IF = 10.0mA, Ta = 100°C 


Ic = 2.5mA, Ip = 0, IF = 20.0MA 
Ic = 5.0mA, Ip = 0, IF = 20.0mMA 
Ic = 10.0mA, Ip = 0, IF = 20.0mMA 


| Rio | Resistance (Input to Output) fo eae | Vio =+ 1000Vde™ 
Cio | Capacitance (Input to Output) pcan Vio = 0.0V, f= 1. OMHz") 


VcE(SAT) | Collector-Emitter Saturation 


hee DC Current Gain 


Output Rise Time 


us |Vcc = 10.0V, IF = 10.0mA, Ri = 100 
Output Fall Time | ; us 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W.Crosby Road, Carrollton, Texas 75006 (214)323-2200 TLX 215849 Fax (214)323-2396 
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Product Bulletin 4N22AJAN 
April 1993 


~ @P).oprek 


Optically Coupled Isolators 


Types JANTX, JANTXV-4N22A, 4N23A, 4N24A 


Features 


e High-Reliability processed to 
MIL-S-19500/486 

e 1 kV electrical isolation 

e Base contact is provided for 
conventional transistor biasing 

e JANTX, JANTXV qualified 

e Patent number 4124860 


Description 


The JANTX and JANTXV series of the 
4N22A, 4N23A and 4N24A are JEDEC 
registered, DESC qualified, optically 
coupled isolators. High reliability 
processing on the devices is performed 
in accordance with MIL-S-19500/486. 


Each device in the series consists of an 
infrared emitting diode and a NPN silicon 
phototransistor mounted in a 
hermetically sealed TO-78 package. The 
suffix letter “A” denotes the collector is 
electrically isolated from the case. 


Optek Technology, Inc. 


1215 W. Crosby Road 


-200 (5.08) MAX 019 (0:48) LEADS — GOLD PLATED KOVAR 


.016 (0.41) 


100 (2.54) MAX 
SEE NOTE 1 | Jae — .040 (1.02) 
{eax 


—-| 
.100 (2.54) MAX 
SEE NOTE 1 | 


.200 (5.08) MAX 


045 (1.14) 


Nx, .029 (0.74) 


mel 
—t™ 
Yl .034 (0.86) 7 


Na 028 (0-71) bon 045, 04) 
ed 


335 (8.51) .370 (9.40) 
.305 (7.75) 335 (8.51) 


600 (12.70) NICKEL 


4 ER 


.185 (4.70) 


——— 5° 
2 PLACES 


155 (3.94) 


DIMENSIONS ARE IN INCHES 
(MILLIMETERS). 


NOTE 1: THIS DIMENSION IS 
CONTROLLED AT THE HOUSING 
SURFACE. 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ........... 6. ee eee eee eee + 1.00 kvbc") 
Storage and Operating Temperature Range ................... -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


BTN Gonases ieee cae oe een ee can eaate ea ce ma eeu mated ae 240°C?) 
Input Diode 

Forward DC Current (65°C or below)........ 0c ccc cece eee ee ee eens 40mA 
Reverse V OlaGe isc os ahah abs ect batak aur dace ta ostataeaeeauaee 2.0V 
Peak Forward Current (1 ps pulse width, 300 pps) ..................008- 1.00A 
POW6r DISSIDAUON << 40: os ea Sa ie ee a ad aie hs eee ee ewe aie aos 60mw") 
Output Sensor 

Continuous Collector Current............ 2-20. e eee eee eee ee eens 50mA 
Collector-Emitter Voltage .................. 000. Sek dedigty lenient es Baas 35V 
Collector-Base Voltage. .... 0... . ccc ccc ccc eee eee eee eee eee tena 35V 
Emitter-Base Vontage icecs view seat aus nee eadee aw Cate ee oes 4.0V 
POWer DISSIPATION sco ie rte eee Nae e saat Oe eee doa need 300mw™) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.0mW/°C above 65°C. _ 

(4) Derate linearly 3.0mW/C above 25°C. 

(5) Not 100% tested. 


Carrollton, Texas 75006 Fax (214) 323-2396 
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(214) 323-2200 


Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A 


Electrical Characteristics (Ta = 25°C unless otherwise —<" ae 


| 90 JANTXV 
Symbol Parameter N23 | AN24A Test Conditions 


Input Diode 


VE Forward Voltage 0.80 | 1.30 | 0.80 1.30 Vs jit =10.0mA 
1.00 | 1.50 | 1.00 1.50 | V_ |Ip=10.0mA, Ta = -55°C®) 
0.70 | 1.20 | 0.70 1.20] V_ |IrF=10.0mA, Ta = 100°C") 


SS 
V(BR)CEO | Collector-Emitter 


Output Phototransistor 
35 35 35 V_ {ic = 1.0mA, Is = 0, Ir = 0 
Breakdown Voltage 
VBrycso | Collector-Base 35 35 35 Vic = 100pA, Ip = 0, Ir = 0 
Breakdown Voltage 
V(BR)EBO | Emitter-Base 4.0 4.0 V|te = 100p/A, Ic = 0, IF = 0 
Breakdown Voltage 
IceEo =| Collector-Emitter Dark Current 100 100 100 nA |Vce = 20V, Ip =0, IF =0 
100 100 100 | HA |VcE=20V, Ip =0, Ir =0, 
Ta = 100°C 


Coupled 


Hi REL OPTO 


Cp) 
‘om 
z 
Lu 
ra 
eo) 
a. 
= 
O 
O 


IF = 2.0mA, Vce = 5V, Ip =0 
l- = 10.0mA, Vce = 5V, Ip=0 
I-F = 10.0mA, VceE = 5V, Ip = 0, 


On-State Collector Current 


IC(ON) 


Ta =-55°C 
le = 10.0mA, VceE = 5V, Ip = 0, 
Ta = 100°C 


0.30 Vs{ tr = 20mA, Ic = 2.5mA, Ip = 0 
0.30 ir = 20mA, Ic = 5.0mA, Ip = 0 
IF = 20mA, Ic = 10.0mA, Ip =0 
DC Current Gain 300 400 Vce = 5.0V, Ic = 10.0mA, 
l—- = OMA 


c= Capacitance (Input to Output) | | 50) 5.0. 0 Vio = OV, f = 1.0MHz") 


Output Rise Time 15.0 15.0 20.0 ; us {Vcc =10.0V, IF = 10.0mA, 
Output Fall Time 15.0 15.0 20.0; ws {RL=100Q 


VcE(SAT) | Collector-Emitter Saturation 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road, Carrollton, Texas 75006 (214)323-2200 TLX 215849 Fax (214)323-2396 
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Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A (Pp), OPTEK 


Simplified JANTX Product Flow 
JANTX JANTXV 
100% Processing Pluse Sample Same as JANTX Plus 100% 
Environmental and Life Testing Internal Visual Inspection 


Commercial Product 100% Pre-Cap Visual 


100% Processing 100% Processing 
Group A, B, . Sample Test Group A, B, C Sample Test 
L 


Ship 


100% Processing 


MIL-STD- JANTX4N22A |JANTXV4N22A 
JANTX4N23A |JANTXV4N23A 


750 Conditions 
Method JANTX4N24A | JANTXV4N24A 


High Temperature Storage ae Ta = 125°C, t= 72hrs. 
Temperature Cycle 1051 Condition B, 10 Cycles, 15 min @ extreme 100% 100% 
Constant Acceleration 2006 20K G’s, Y1 only 100% 100% 


High Temperature Reverse 1039 Condition A, Ta = 125°C, Vos = 20V, 
Bias 


Per Mil-S-19500/486 


lp = O, t= 96hrs. min 


Power Burn-in 1039 Condition B, Vcc = 20V, Vce = 10 + 5V, 
Pt = 275 + 25mW, Ta = 25°C, Ir = 40mA, 100% 100% 
t= 168hrs. min 
Monitored Temperature Cycle 1051 Condition B, Monitored, 1 Cycle, 15 min @ 100% 100% 
extreme 
Hermetic Seal 1071 Fine: Condition G or H, 1 x 10°’atm cc/sec 100% 100% 
Gross: Condition C 


External Visual Examination 2071 ee ee et ee 100% 100% 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A 


Quality and Reliability Lot Acceptance Testing 


Group A MIL-S-19500/486 
: 
; 
a 
tse ——SS~C*~“‘*‘“~—tCSC“‘CSCSC#*C#*d’SCSNCS*C*‘“‘“‘*~* 
. 


Group B MIL-S-19500/486 


Subgroup Examination or Test Method MIL-STD-750 Sample Size or LTPD 
1 Solderability 2026 LTPD = 15 
Resistance to Solvents 1022 LTPD = 15 
Thermal Shock 1051 LTPD = 10 
Hermetic Seal (Condition H and C) 1071 
End Points Table IV (/486) 
Steady State Life 1027 LTPD =5 
End Points Table IV (/486) 
4 Decap Internal Visual 2075 1,C=0 
Bond Strength 2037 20 Wires 


Not Applicable Se eae 


High Temp Life (Non-Operating) 1032 
End Points Table IV (/486) 


Group C Mil-S-19500/486 (Performed Every 6 Months) 


Subgroup Examination or Test Method MIL-STD-750 Sample Size or LTPD 
1 [PrypealOmensons | LTPS 


Thermal Shock (Glass Strain) LTPD = 10 


Terminal Strength (Not Applicable) 
LTPD = 10 


Hermetic Seal (Condition H and C) 1071 
Moisture Resistance 1021 
External Visual 2071 


End Points Table IV (/486) 


Shock 

Vibration, Variable Frequency 
Constant Acceleration 

End Points 


Salt Atmosphere 1041 LTPD = 15 
Not Applicable a eee 


6 Steady State Operation Life (1000 hrs.) 1026 LTPD = 10 
End Points Table IV (/486) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin JANTX4N22AU 
May 1993 


Surface Mount Optically 


(SP), OPTEK 


Coupled Isolators 


Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 


Features 


e JANTX, JANTXV qualified per 
MIL-S-19500/486 

e Surface Mountable 

e 1 kV Electrical Isolation 

e Base contact provided for 
conventional transistor biasing 


Description 


The JANTX and JANTXV series 
4N22AU, 4N23AU, and 4N24AU are 
DESC qualified, surface mount optically 
coupled isolators. High reliability 


processing on the devices is performed | 


in accordance with MIL-S-19500/486. 


Each device in the series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a 
hermetically sealed ceramic surface 
mount package. The suffix letter “A” 
denotes the collector is electrically 
isolated from the case and “U” denotes 
surface mount package. 


This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/486 for complete 
requirements. 


Optek Technology, Inc. 


1215 W. Crosby Road 


-080(2.03) 
.066(1.68) 


cea 
.240(6.10) | 


eat 
i ‘ 


PIN 1 IDENTIFIER 


ANODE § 2 COLLECTOR 
3 
| 109(2.67 
028(0.71) 
0221058) | 
2 EMITTER 
6 5 955(1.99) 1.39 ee 4 BASE 


.070(1.78) 
,060(1.65) 


070 1 st 


060(1.65) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ......... 0. . cece eee eee + 1.0 kvbc" 


Storage and Operating Temperature Range................... -65°C to +125°C 
Soldering Temperature (vapor phase reflow)..............00c eee n ee eeee 215°C 
Soldering Temperature (heated collet for5 sec) ............. 2. ee ee ee ee 260°C 
input Diode 

Forward DC Current (65°C or below)..........0c ccc cee ce eee ee ee aces 40maA?) 
ReVeIse Vollades ows occ ed lintel ee tewa tant es dew debs tsaees coe ney 2.0V 
Peak Forward Current (1 us pulse width, 300 pps) ..................008. 1.00A 
Output Sensor 

Continuous Collector Current... 0.0.0.0... ccc ccc eee eee cent ee eees 50mA 
Collector-Emitter VONaO6 ictus ikw ia eh ha re eee ee ee ee es 35V 
Collector-Base Voltage iescoc enh eee awl ed dae Bae baa aw eX 35V 
Emitter-Base Voltage................. Mee Sate Vea ee en Rw ees 4.0V 
Power DISSIDAUONsc.2 64.5.6-2.0-20 Sa Pens aaane ved waa terested cewek. 300mw?) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 
(2) Derate linearly 0.67mA/C above 65°C. 
(3) Derate linearly 3.0mW/C above 25°C. 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 


Electrical Characteristics (Ta = 25° 25°C unless otherwise noted) 


Parameter___| Type [Min | Typ| Max Units| _—_—TestConditions 


Input Diode 
Forward Voltage 080} | 4.90] Vo fie=10.0mA 
4.00} | 1.60 
070; | 120| Vv |Ip=10.0mA,Ta=100° 
| tn |Reversecurent | |_| t00. | WA Ve=20v 


Output Phototransistor 


Collector-Base Breakdown Voltage fas | of dT Ic = 100pA, le = 0, IF = O 
Collector-Emitter Breakdown Voltage fas | {| ld Ic = 1.0mA, Ip = 0, Ip = 0 
Emitter-Base Breakdown Voltage 4.0 rao} | |ov. VV |le = 100A, Ic = 0, IF = 0 


Ic(OFF) |Collector-Emitter Dark Current 100 nA |Vce = 20V, Ip = 0, IF =0 
100 | pA |VcE =20V, Ip =O, IF = 0, Ta = 100°C 


Coupled 


On-State Collector Current 4N22AU | 0.15 Vce = 5.0V, Ip = 0, IF = 2.0mMA 
Vce = 5.0V, Ip = 0, IF = 10.0mA 
Vce = 5.0V, Ip = 0, IF = 10.0mA, Ta = -55°C 
Vce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = 100°C 
VceE = 5.0V, Ip = 0, Ir = 2.0MA 
Voce = 5.0V, Ip = 0, Ip = 10.0mMA 
Vce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = -55°C 
Vce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = 100°C 
4N24AU | 0. Voce = 5.0V, Ip = 0, Ip = 2.0mA 
Vce = 5.0V, Ip =0, Ir = 10.0mA 
Voce = 5.0V, Ip = 0, Ir = 10.0mA, Ta = -55°C 
Voce = 5.0V, Ip = 0, IF = 10.0mA, Ta = 100°C 
VcE(SAT) | Collector-Emitter Saturation : Ic = 2.5mA, |p = 0, IF = 20.0MA 
Ic = 5.0mA, Ip = 0, IF = 20.0MA 
Ic = 10.0mA, Ip = 0, IF = 20.0MA 


HI REL OPTO 


vy) 
fe 
ze 
aa 
Zz 
) 
a 
= 
O 
O 


DC Current Gain 
Vce = 5.0V, Ic = 10.0mA, IF = OMA 


[Rio [Resistance inpwtio Gua) | t0""| | | aoe tooovael 
j Ge [eapsctanen mpi Oupey | 80 a Vio = 0.0V, f= 1.0MH2"” 


aren Rise Time 


us |Vcc = 10.0V, IF = 10.0mA, Ri = 100Q 
Output Fall Time : ys 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 


Simplified JANTX Product Flow 


JANTX JANTXV 


100% Processing, Plus Sample Same as JANTX Plus 100% 
Environmental and Life Testing Internal Visual Inspection 
JAN Qualified Build 100% Pre-Cap Visual 
< al tL 
100% Processing 100% Processing 
L 1 
Group A, B, C Sample Test Group A, B, C Sample Test 
Lt L 
Ship Ship 


100% Processing 


JANTX4N22AU | JANTXV4N22AU 
MIL-STD- Conditions JANTX4N23AU | JANTXV4N23AU 
750 JANTX4N24AU | JANTXV4N24AU 
Method 
Pre-Cap Visual 


Pre-Cap Visual ore fT 00% 
High Temperature Storage a Ta = 125°C, t = 24hrs. 100% 100% 


Temperature Cycle 1051 Condition B, 10 Cycles, 15 min @ 100% 100% 
: -55°C to +125°C 


Constant Acceleration 2006 | 20K G's, Y1 only 100% 100% 


Hermetic Seal 1071 Fine: Condition H, 5 x 10°atm cc/sec 
Gross: Condition C 
High Temperature Reverse 1039 Condition A, Ta = 125°C, Vee = 28V, 
i lr = O, t= 48hrs. min 
interim Electrical ae ee 


Bias 

Power Burn-In 1039 Condition B, Vcc = 20V, Vce = 10 + 5V, 
Pt = 275 + 25mwW, Ta = 25°C, Ir = 40mA, 100% 100% | 
t = 168hrs. min 


Final Electrical J =] 100% 100% 


Optek Technology, Inc. 1215W. Crosby Road _—_ Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 


Quality and Reliability Lot Acceptance Testing 


Subgroup 
Group A MIL-S-19500/486 
| 2 DC Electrical 116,C =0 
tami Tests 
5 
fe 


Not Applicable 


Monitored Temp Cycle (1 Cycle) 1051 116,C=0 


Group B MIL-S-19500/486 


Subgroup Examination or Test Method MIL-STD-750 Sample Size or LTPD 


1 Solderability 2026 LTPD = 15 
Resistance to Solvents 1022 LTPD =15 


Thermal Shock 1051 LTPD = 10 
Hermetic Seal (Condition H and C) 1071 
End Points Table IV (/486) 


3 Steady State Life 1027 LTPD =5 

End Points Table IV (/486) 
4 Decap Internal Visual 2075 1,C=0 
Bond Strength 2037 20 Wires 


Not Applicable 


High Temp Life (Non-Operating) 
End Points 
Group C Mil-S-19500/486 (Performed Every 6 Months) 


Subgroup Examination or Test Method MIL-STD-750 Sample Size or LTPD 
| 1__|[ Physical Dimensions 


Thermal Shock (Glass Strain) LTPD = 10 
Terminal Strength (Not Applicable) 


1032 LTPD =7 
Table IV (/486) 


1056 


Hermetic Seal (Condition H and C) 1071 

Moisture Resistance 1021 

External Visual 2071 

End Points Table IV (/486) 

Shock 2016 LTPD = 10 
Vibration, Variable Frequency 2056 

Constant Acceleration 2006 

End Points Table IV (/486) 


Salt Atmosphere 1041 LTPD = 15 
| 5___|Not Applicable i Sas 
6 


Steady State Operation Life (1000 hrs.) 1026 LTPD = 10 
End Points Table IV (/486) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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COMPONENTS 


Product Bulletin 4N47 
May 1993 


Optically Coupled Isolators 
Types 4N47, 4N48, 4N49 


Features 


e High current transfer ratio 

e TO-78 hermetic package 

e 1.0 kV electrical isolation 

e Base lead provided for conventional 


019 (0.48) 5 | EADS - GOLD PLATED KOVAR 


.200 (5.08) MAX 016 (0.41) 


100 (2.54) MAX 
SEE NOTE 1 


>| [<-.040 (1.02) MAX 


tt 


335 (8.51) 370 (9.40) 
305 (7.75) 335 (8.51) 


.100 (2.54) MAX 
SEE NOTE 1 


200 (5.08) MAX Ly 029 (0.74) —/ 
Kee (0.86) 7 
028 (0.71) 

600 (15.24) : 

500 (12.70) | : 


185 (4.70) 
155 (3.94) 


45° 45° 


COLLECTOR ANODE 


(5) 
BASE —>(2) ye NC 


DIMENSIONS ARE IN INCHES 
(MILLIMETERS). 


NOTE 1: THIS DIMENSION 
1S CONTROLLED AT THE 
HOUSING SURFACE. 


EMITTER CATHODE 


BOTTOM VIEW 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ... 0.2... 0... cc eee eee + 1.00kvDC") 
Storage Temperature Range ............. 0. ccc cece cece eens -55°C to +150°C 
Operating Temperature Range ............ 2... cece cence eee -55°C to +125°C 
Soldering Temperature [1/16 in. (1.6mm)) from case for 5 sec. with soldering 


peters biasing oe ON) 632s wie Wicca saab eaaun Mow aow aman oead Chien wha de 240°C 
e JANTX version available per 
MIL-S-19500/548 eater Caner (65°C or below) 40mA 
© Higher breakdown voltage devices -«- Forward DC Current (65°C or below).............+.eseeseeeeeeeee eens 

available as the “HV” series Reverse Voltage a sas sae Gy en ca ee ay MS ant a ta GaSe EA, Iw, AO ot wo a Se Ga Sal ne tee mens 
e Patent number 4124860 POW! DISSIDANON coated uwria ines eelaeae ieee Nese Seo eae a2 60mW 

Output Phototransistor 
Description Continuous Collector Current... 0.0.0.0... eee eee eee eee eens 50mA 
Collector-Base Voltage... 1... 0.0... ccc ccc eee eee eee eens .. 45V%) 
The 4N47, 4N48, and 4N49 are optically Collector-Emitter Voltage ..... 2.6... ccc e cect ence cence eee t een enenens 40V 
coupled isolators each consisting ofan — Emitter-Base Voltage ...... 0.0... e cece ccc een e ence eee e eee eenes 7.0V 
infrared light emitting diode anda silicon — Power Dissipation...........0. 0.0 ccc cece ence eee e eee eeeeaeees 300mw) 
phototransistor mounted side by side on Notes: 
a ceramic substrate and coupled in a b Hatearat lear nec yalicheg ae and output leads shorted together. 
ek bind lle sagen pit (3) 4N47HV, 4N4BHV, and 4N49HV are available rated at SV minimum. 
ele are eee e i (4) Derate linearly 3.0omW/°C above 25°C. 

JEDEC registered 4N47, 4N48, and 
4N49 test conditions. The 4N47HV, 
4N48HV, and 4N49HV series of 
optoisolators are available when higher 
breakdown voltages are required. 
The TO-78 package offers high power 
dissipation, ease of heat sinking and 
superior operation in hostile . 
environments. 
Optek Technology, Inc. Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types 4N47, 4N48, 4N49 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Parameter rrr Test Conditions 


Input Diode 
lr = 10.0mMA 


le = 10.0mA, Ta = -55°C 
lr = 10.0mA, Ta = 100°C 


IR Reverse Current 100 | pA |VR=2.0V 


Output Phototransistor 


Collector-Base Breakdown Voltage") 


Collector-Emitter Breakdown Voltage) 40 V 


V(BR)EBO | Emitter-Base Breakdown Voltage 


Forward Voltage 0.80 


Ic = 100A, le = 0, IF =O 


Ic = 1.0mA, Ip = 0, IF =O 


le = 100A, Ic = 0, IF =O 


HI REL OPTO 


oD) 
ke 
z 
Lu 
Zz 
O 
oo 
= 
O 
O 


Ic(orF) |Collector-Emitter Dark Current Vce = 20V, Ip = 0, IF=0 
Vee = 20V, Ip = 0, Ir = 0, Ta = 100°C 
Collector-Base Dark Current Vcs = 20V, Ip = 0, Ir = 0 
Coupled 
Ic(ON) |On-State Collector Current 4N47 | 0.5 mA |Vce = 5.0V, Ip = 0, IF = 1.0MA 
0.7 mA |Vce =5.0V, Ip =0, Ir = 2.0mA, Ta = -55°C 
| 0.5 Vce = 5.0V, Ip = 0, Ir = 2.0mA, Ta = 100°C 
4N48 | 1.0 5.0 VceE = 5.0V, Ip = 0, Ip = 1.0MA 
1.4 Vce = 5.0V, Ip = 0, Ir = 2.0mA, Ta = -55°C 
1.0 Vce = 5.0V, Ip = 0, IF = 2.0mA, Ta = 100°C 
4N49 | 2.0 10.0 
2.8 
2.0 = 5.0V, Ip = 0, Ir = 2. ; 
IcB(ON) |On-State Collector Base Vos = 5.0V, le = O, IF = 10MA 
VcE(SAT) | Collector-Emitter Saturation 4N47 0.30 | V_ |Ilc=0.5mA, Ip =0, IF = 2.0mMA 
Voltage 4N48 0.30 ViIlc¢ = 1.0mA, Ip = 0, IF = 2.0MA 
. 4N49 0.30 VV {Ic = 2.0mA, Ip = 0, Ir = 2.0mMA 
hee |DC Current Gain 4N47 | 100 | 
4N48 | 100 Voce = 5.0V, Ic = 10.0mA, IF = OMA 
4N49 | 100 
Rio Resistance (Input to Output) 10"! Vio =+ 1000Vde") 


pF |Vio = 0.0V, f= 1.0MHz") 


Cio 


Capacitance (Input to Output) 


Output Rise Time 


Vcc = 10.0V, 
lp = 5.0mA, 
Ri = 100Q' 


Output Fall Time 4N47 
4N48 
4N49 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin 4N47JANTX 
May 1993 


(SP OPTEK 


Optically Coupled Isolators 
Types JANTX, JANTXV - 4N47, 4N48, 4N49 


Features 


e High current transfer ratio 

e TO-78 hermetic package 

e 1.0 kV electrical isolation 

e Base lead provided for conventional 
transistor biasing 

JANTX qualified per MIL-S-19500/548 
® Patent number 4124860 


Description 


The JANTX and JANTXV series of the 
4N47, 4N48, and 4N49 are JEDEC 
registered, DESC qualified, optically 
coupled isolators. High reliability 
processing on devices is performed in 
accordance with MIL-S-19500/548. 


019 (0.48) 


200 (5.08) MAX ‘O16 (041) 6 LEADS - GOLD PLATED KOVAR 


100 (2.54) MAX 
SEE NOTE 1 


100 (2.54) MAX 
SEE NOTE 1 


.200 (5.08) MAX 


>| + .040 (1.02) MAX 


045 (1.14) Psy 


WW (029 (0.74) 335 (8.51) .370 (9.40) 
305 (7.75) 335 (8.51) 

034 (0.86) 

\¥ (028 (0.71) 


Z 600 (15.24) 
‘500 (12.70) 


COLLECTOR ANODE 185 (4.70) 


(3) (5) 155 (3.94) 


BASE a ie NC DIMENSIONS ARE IN INCHES 


(MILLIMETERS). 


EMITTER CATHODE NOTE 1: THIS DIMENSION 
IS CONTROLLED AT THE 
BOTTOM VIEW HOUSING SURFACE. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ..... 2... 0... cee eee eee + 1.00kvD0") 
Storage Temperature Range ............. 00 cece ccc e eee e ees -55°C to +150°C 
Operating Temperature Range ...............0ceceeeeeeeeee 55°C to +125°C 
Soldering Temperature [1/16 in. (1.6mm)) from case for 5 sec. with soldering 

AOI es crates tegties taee eeeaect rere ioedaaco haat ameeaouh matmmeeee 240°C 
Input Diode 

Forward DC Current (65°C or below)... 0.0.0.0... cc cece ee eee ee eee teens 40mA 
Reverse Voltage a. 4.665 jo nctd het otk Sa ceed Ge rete eas dew ate es 2.0V 
Power Dissipation.......... 0.0: ec cece cece ceeeueeeeeeveneueuaes 6omw?) 
Output Phototransistor 

Continuous Collector Current... 0.0... 0... cece cee eee eee eee 50mA 
Collector-Base Voltage: » c.c:.wsteins cho 2% 084 ae aera Meee aes oS Gee ESw a 45V 
Collector-Emitter Voltage 5.34.0. exanss SesGed taeadea iia ei eew ewse sees 40V 
Emiller-Sase VOUAGG sa: de ox o-SShe PRE Oe CORSE IG WS OE OR 7.0V 
POWe6r DISSIDAUON cece coeds dan} Rha GSS Sha Re ces 300mw") 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 
(2) Derate linearly 1.0mW/C above 65°C. 
(3) Derate linearly 3.0mW/°C above 25°C. 


Optek Technology, Inc. 1215 W. Crosby Road = Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV - 4N47, 4N48, 4N49 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol) Parameter Type Min | Typ Max|Unts| ‘Test Gondton 
Input Diode 
VF Forward Voltage 0.80 1.50 Vile =10.0mA 
1.00 1.70 | V_ |Ilp=10.0mA, Ta = -55°C 
0.70 1.30! V_ |lp=10.0mA, Ta = 100°C 
Lae Reverse Current 100 | pA |VR=2.0V 


Output Phototransistor 
Collector-Base Breakdown Voltage 45 Ic = 100p)A, le = 0, IF =0 
Collector-Emitter Breakdown Voltage 40 Vile = 1.0mA, Ip = 0, IF =0 


Emitter-Base Breakdown Voltage 7.0 Vile = 100uA, Ic = 0, IF = 0 
| eee 


HI REL OPTO 


Y) 
Pat 
Lu 
z 
O 
OL. 
= 
O 
O 


Ic(oFF) |Collector-Emitter Dark Current 100 | nA |VcE = 20V, Ip = 0, IF =0 
100 | A |VcE = 20V, Ip = 0, IF = 0, Ta = 100°C 
IcB(OFF) |Collector-Base Dark Current 10.0; nA |Vcp= 20V, le =0, IF =0 
Coupled 
Ic(ON) |On-State Collector Current 4N47 | 0.5 mA \Vce =5.0V, Ip =0, IF = 1.0mA 
0.7 mA |VcE = 5.0V, Ip = 0, IF = 2.0mA, Ta = -55°C 
0.5 mA |Vce =5.0V, Ip = 0, IF = 2.0mA, Ta = 100°C 
4N48 | 1.0 5.0 | mA |Vce =5.0V, Ip =0, IF = 1.0mMA 
1.4 mA |Vce =5.0V, Ip = 0, IF = 2.0mA, Ta = -55°C 
| 1.0 mA |Vce = 5.0V, Ip = 0, IF = 2.0mA, Ta = 100°C 
4N49 | 2.0 | 10.0, mA |Vce =5.0V, Ip =0, IF = 1.0MA 
2.8 mA |Vce =5.0V, Ip = 0, IF = 2.0mA, Ta = -55°C 
2.0 mA |Vce =5.0V, Ip = 0, Ir = 2.0mA, Ta = 100°C 
ICcB(ON) |On-State Collector Base uA |Vcp =5.0V, le = 0, IF = 10MA 
VcE(SAT) | Collector-Emitter Saturation 4N47 0.30 | V_ {lc =0.5mA, Ip = 0, IF = 2.0mA 
Voltage 4N48 0.30 Ic = 1.0mA, Ip = 0, IF = 2.0MA 
4N49 | 0.30 Ic = 2.0mA, Ip = 0, IF = 2.0mMA 
here |DC Current Gain 4N47 | 100 
4N48 | 100 Voce = 5.0V, Ic = 10.0mA, IF = OMA 
4N49 | 100 
Rio | Resistance (Input-to-Output) 10" Q |Vio = + 1000Vde") 
Cio Capacitance (Input to Output) 5.0 | pF |Vio=O0V,f= 1.0MHz") 
i is 
Output Rise Time 20.0; wus 
20.0; ws 
25.0! us |Vcc=10.0V, 
lp = 5.0mA, 
tt Output Fall Time 20.0} us jR = 1002 
20.0; us 
25.0 | Us 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCC135 
May 1993 


— @P.OPTEK 


High Speed Optocouplers 
Types HCC135, HCC136, HCC135TXV, HCC136TXV 


Features 


e High speed - 1 megabit/second 

e TTL compatible 

e High common mode transient 
immunity 

e Wide bandwidth 

e Open collector output 

e Hermetic surface mount 


Description 


Optek’s HCC135 and HCC136 are high 
speed optocouplers consisting of IR 
emitters and integrated photodetectors. 
Their electrical characteristics are such 
that they can be substituted for 6N135 
and 6N136 in applications where 
hermetic devices are required and board 
space is at a premium. 


The HCC package is a ceramic surface 
mount leadless chip carrier which is 
compatible with epoxy and reflow solder 
mounting technologies. 


The HCC135TXV and HCC136TXV are 
high reliability optocouplers with 100% 
processeing and Group Testing 
patterned after MIL-STD-883 Method 
5008. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.290(6.35 


080(2.03) 
240(6.10) lz 


0 
066(1.68) 


.175(4.44) 
165(4.19) 


PIN 1 IDENTIFIER 


105(2.67) 
095(2.41) 


CATHODE 3 


055(1.39) 
045(1.14) 


-.070(1.78) 


060(1.65) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (No derating required up to 70°C) 


Storage Temperature. ........ 0... ccc eee eee eee ee ee eee -55°C to +150°C 
Operating Temperature .......... 0... cece cece ee eee eee ees -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 10 seconds)... 260°C 
Average Input Current-IF ..... 0. ee eee ete tenet eeee 25mA"") 
Peak Output Current - Ir (560% duty cycle, 1ms pulse width).............. 50mA®) 
Peak Transient Input Current - Ir (< 1ps pulse width, 300pps) .............. 1.0A 
Reverse Input Voltage - VR... 6. ee ete eee ee eee tenets 5.0V 
Input Power Dissipation ...... a ora Adare ce rasa teens SM anton Gra aaah 45mw) 
Average Output Current-lo .... 0. ce eee eee 8.0mA 
Peak Output Curent scan ss See ie ee eee eho Cea eed oe wees 16.0mA 
Emitter-Base Reverse Voltage ......... ccc ccc eee tee ee tent ees 5.0V 
Supply and Output Voltage - Vcc, Vo... ee eee eee ee -0.5V to 15V 
Base Current sz oe nies oie. shes Raa SEAS ode wa R eae See Sates 5.0mA 
Output Power Dissipation ............ 0. ccc cece eee eee eens 100mw) 


» Caution: This component is susceptible to damage from electrostatic discharge. Normal static 


prevention procedures should be used in handling. 

Notes: 

(1) Derate linearly above 70°C free-air temperature at a rate of 0.45mA/C. 

(2) Derate linearly above 70°C free-air temperature at a rate of 0.9mA/C. 

(3) Derate linearly above 70°C free-air temperature at a rate of 0.8mW/°C. 

(4) Derate linearly above 70°C free-air temperature at a rate of 1.8mW/C. 

(5) CMH is the maximum allowable dV/dt on the leading edge of acommon mode pulse to 
assure that the output will not switch from high to low. 

(6) CML is the maximum negative dV/dt allowable on the trailing edge of acommon mode pulse 
to assure that the output will not switch from low to high. 

(7) Test conditions represents 1 TTL unit load with 5.6 kQ pull-up resistor. 

(8) Test conditions represents 1 LSTTL unit load with a 6.1 kQ pull-up resistor. 

(9) Device considered a two-terminal device: pins 1 and 2 shorted together and pins 3, 4, 5 and 
6 shorted together. 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types HCC135, HCC136, HCC135TXV, HCC136TXV 


Electrical Characteristics (Over recommended temperature Ta = -55°C to 125°C, unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP* | MAX” UNITS! TEST CONDITIONS 
CTR Current Transfer Ratio HCC135 7.0 19.0 % IF = 16.0mA, Vo = 0.40V, 
HCC136 19.0 | 25.0 % Voc = 4.5V, Ta = 25°C 
HCC135 5.0 15.0 ? lz = 16.0mA, Vo = 0.50V 
HCC136 15.0 | 23.0 Voc = 4.5V 
Logic Low Output Voltage HCC135 0.100 | 0.40 l- = 16.0mA, lo = 1.10mA, 
Vcc = 4.5V 


0.100 | 0.40 IF = 16.0mA, lo = 2.4mA, 
Vcc = 4.5V 


IOH Logic High Output Current 3.0 500 nA Ir = OMA, Vo = Vcc = 5.5V, 
Ta = 25°C 
0.010 | 1.00 | pA lp = OMA, Vo= Vcc = 15.0V, 
Ta = 25°C 


| 80 | WA | r= OMA, Vo = Vor = 15.0V 


ICCL Logic Low Supply Current LA l- = 16.0mA, Vo = open, 
Vcc = 15.0V 
ICCH Logic High Supply Current 0.020 | 1.00 LA l-F = OmA, Vo = open, 
Voc = 15.0V, Ta = 25°C 
[Pe 


VoL 


HCC136 


IF = OmA, Vo = open, 
Vcc = 15.0V 


VF Input Forward Voltage | 150 [470 |v | lz = 16.0mA, Ta = 25°C 


AVF Temperature Coefficient -1.80 mV/C | Ip = 16.0mA 

ATA of Forward Voltage 

BVR Input Reverse Breakdown Voltage a a a IR = 10.0nA, Ta = 25°C 
Cin Input Capacitance | | a2 | pr f = 1.00MHZz, VF = 0 


lio Input-Output Insulation 1.00 pA 45% Relative Humidity, 
Leakage Current t = 5.0 sec, Vio = 1000Vdc, 
Ta = 25°C (Note 9) 


Rio Input-Output Resistance ae se ee eee Vio = 500 Vdc (Note 9) 
Cio Input-Output Capacitance ee. se Fae f = 1.00MHz (Note 9) 
NFE Transistor DC Current Gain | 80 | — Vo = 5.0V, lo = 3.0mA 


Switching Specifications (Ta = 25°C) Vcc = 5.0V, IF = 16.0mA unless otherwise noted 
tPHL Propagation Delay Time HCC135 0.50 1.50 us Ri = 4.1kQ (Note 8) 
to Logic Low at Output HCC136 0.20 0.80 us Ri = 1.90kQ (Note 7) 
tPLH Propagation Delay Time HCC135 0.40 1.50 us Ri = 4.1kQ (Note 8) 
to Logic High at Output HCC156 0.30 0.80 us Ri = 1.90kQ (Note 7) 


CMuH Common Mode Transient HCC135 1000 V/us I- = OMA, Vom = 10.0Vp-p, 
Immunity at Logic High Ri_ = 4.1kQ (Notes 6,8) 
Level Output HCC136 1000 V/us l-F = OMA, Vom = 10.0Vp-p, 
RL=1.90kQ (Notes 6, 7) 
CML Common Mode Transient HCC135 -1000 V/us Vom =10.0Vp-p, Ri =4.1kQ, 
Immunity at Logic Low (Notes 5, 8) 
Level Output HCC136 -1000 Vius_ | Vom =10.0Vp-p, 
Ri =1.90kQ, (Notes 5, 7) 


*All typicals at Ta = 25°C and Vcc = 5.0V, unless otherwise noted. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC240 
May 1993 


Surface Mount Optically Coupled Isolator 
Types HCC240, HCC242 


Features 


¢ Surface mountable on ceramic or 
printed circuit board 

e Miniature package saves circuit 
board area 

¢ Electrical performance similar to 
4N22A and 4N24A 

e Hermetically sealed 

e Screened per MIL-S-19500 TX or 
TXV equivalent levels on request 

e Higher breakdown voltage devices 
available as the “HV” series 


Description 


The HCC240 and HCC242 are optically 
coupled isolators, consisting of a gallium 
aluminum arsenide LED and a silicon 
phototransistor mounted and coupled in 
a miniature surface mount hermetic 
leadless chip carrier. The HCC240 and 
HCC242 are identical except for the DC 
current transfer ratio. All measurable 
electrical parameters are identical to the 
JEDEC registered 4N22A and 4N24A. 
HCC240HV and HCC242HV series 
optoisolators are available where higher 
breakdown voltages are required. 
These solid state couplers are ideal for 
designs where board space and device 
weight are important design consider- 
ations. 


Optek Technology, Inc. 


1215 W. Crosby Road 


075(1.90) 
061(1.55) 


.155(3.93) 
.145(3.68) 


PIN 1 INDENTIFIER 


COLLECTOR CATHODE 
EMITTER 2 t ANODE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


95541.99) 1.39 
045(1. sR 


.048(1.22 
.032(0.8 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............. cee eee +1.0 kvoC"™) 


Operating Temperature ..... 0.0.00. cece eee eee -55°C to +125°C 
Storage Temperature ...... 0... ccc cee cece ee eee cece aee -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) .............-.-.- 215°C 
Soldering Temperature (heated collet for5 sec.) 2... 0.2... cece eee 260°C 
Input Diode 

Forward DC Current (65°C or below) ....... 0.0.0 c cece eee eee eee 40 mA 
ROVEISe VOlNAGO. 484 53 Pett wees aah ON ad BO He tea ea ae 2.0V 
FPOWEr DISSipAllon: 42" ovat aaa ee ei actA ea Lad Oe eee ees 60 mw”) 


Output Phototransistor 

Continuous Collector Current ...... 0.2... 0. cee eee ee eens 50 mA 
Collector-Emitter Voltage 1... 2... . ec eee te eee oe v8) 
Emitter-Collector Voltage ........ 0... ccc ce eee eee eee eens 0 v4) 
Power Dissipation PAG Giue AGieiceney ieee, We tao RE. We grein abn eee le Sane 300 enw) 
Notes: 

(1) Measured with inputs shorted together and outputs shorted together. 

(2) Derate linearly 1.0 mW/°C above 65°C. 

(3) HCC240HV and HCC242HV are available rated at 55 V minimum. 

(4) HCC240HV and HOC242HV are available rated at 7.0 V minimum. 

(5) Derate linearly 3.0 mW/°C above 25°C. 
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Types HCC240, HCC242 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | TYP |MAX [UNITS] TEST CONDITIONS 


Input Diode 


/1.50} V_— |ip= 10.0 mA, Ta = -55°C 
lz = 10.0 mA, Ta = 100°C 


100 | pA |VR=2.0V 


Be 
© 
Oo 


Ve Forward Voltage 
0.70 


IR Reverse Current 


Output Phototransistor 


ViBrR)cEO | Collector-Emitter Breakdown Voltage™) | 30 | =| | V fig=1.0mA, Ir=0 
Ver)Eco_ | Emitter-Collector Breakdown Voltage) | 50} | | V_ |le=100pA, Ip=0 

IC(OFF) Collector-Emitter Dark Current | |] 100 | nA Voce = 20 V, Ir =0 
Coupled 


IC(ON) On-State Collector Current HCC240 015] | | ma | Voge = 5.0 V, Ip = 2.0 mA 


1.0 MA |Vce = 5.0 V, Ir = 10.0 mA, 
Ta = -55°C 

MA |Vce =5.0 V, Ip = 10.0 mA, 
Ta = 100°C 


Voce = 5.0 V, IF = 2.0 mA 
Vee = 5.0 V, le = 10.0 mA 


acd 
_ 

MA |Vce =5.0 V, lp = 10.0 mA, 
0.30 | 


mA |Vce = 5.0 V, Ip = 10.0 mA, 
Ta = 100°C 
Vcesat) | Collector-Emitter Saturation Voltage HCC240 Fac 


Ri-o Resistance (Input to Output) Pio} | | Vio = +1000 Vde"") 


Cro Capacitance (Input to Output) | f | 5.0 | pF Vi-9 = 0.0 V, f = 1.0 MHz") 


t, Output Rise Time Hec240 | | | 15.0] us [Voc = 10.0 V, Ir = 10.0 mA, 


ty Output Fall Time Hec240 | =| ~—s | 15.0 | ps |Vcc = 10.0 V, Ir = 10.0 mA, 


Hi REL OPTO 


an 
Fk 
Z 
Ww 
Zz 
O 
a 
= 
) 
O 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC247 
May 1993 


()) OPTEK 


Surface Mount Optically Coupled Isolator 
Types HCC247, HCC248, HCC249 


Features 


e Surface mountable on ceramic or 
printed circuit board 

¢ Miniature package saves circuit board 
area 

e Electrical performance similar to 
4N47, 4N48, and 4N49 
Hermetically sealed 

e¢ Base pad provided for conventional 
transistor biasing 

¢ Screened per MIL-S-19500 TX or 
TXV equivalent levels on request 

¢ Higher breakdown voltage devices 
available as the “HV” series 


Description 


The HCC247, HCC248, and HCC249 
are optically coupled isolators, consisting 
of a gallium aluminum arsenide LED and 
a silicon phototransistor mounted and 
coupled in a miniature surface mount 
hermetic leadiess chip carrier. All 
electrical characteristics are identical to 
the JEDEC registered 4N47, 4N48, and 
4N49. HCC247HV, HCC248HV, and 
HCC249HV series optoisolators are 
available where higher breakdown 
voltages are required. 


These solid state couplers are ideal for 
designs where board space and device 
weight are important design consider- 
ations. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.080(2.03) 


| oBett 6B 1.68) 


250(6.35 
240(6.10) 


.175(4.44) 
} .165(4.19) 


PIN 1 IDENTIFIER 


Mein 1.39 
aera 1.14) 


.070(1.78) 
.060(1.65) 


ANODE : COLLECTOR 
CATHODE @ Kk EMITTER 
BASE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


060(1.65) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage +1.0 kvDC") 
Operating Temperature ..... 0... cc cece ccc cee eee eens -55°C to +125°C 


Storage Temperature ......... 00. cc cece eect e eee aes -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ................. 215°C 
Soldering Temperature (heated collet for5 sec.) ........... eee ee eee 260°C 
Input Diode 

Forward DC Current (65°C or below) .......... 000 c cee eee ee eee eens 40 mA 
FROVOISE VONAGE: «6.05 arn eet akse alte teh trae Saya whe GR are ae Glew wee 3.0 V 
rower DISSIPAllON: ~.85.05-0 Sie deer aad ee entios Moe ewe 60 mw?) 
Output Phototransistor 

Continuous Collector Current ....... 0.0... ccc eee ee ene eee 50 mA 


Collector-Base Voltage ......... 0.0 ccc cece cece eee teen ene nee 45 v9) 


Collector-Emitter Voltage .......... ccc cece eet ee eee eee 40 v®) 
EMitterBase Voltage niece ta Beat ieiciaawee oaks awe ee Shae 84 asa 7.0V 
PoOWer DISSIDAUON: adenine 4 chad eweecne dd et pag deee aeug ee eeles 300 mw) 


Notes: 

(1) Measured with inputs shorted together and outputs shorted together. 

(2) Derate linearly 1.0 mW/°C above 65°C. 

(3) HCC247HV, HCC248HV, and HCC249HV are available rated at 55 V minimum. 
(4) Derate linearly 3.0 mW/°C above 25°C. 
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(214) 323-2200 


Types HCC247, HCC248, HCC249 


Electrical Characteristics (T, = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX |UNITS TEST CONDITIONS 
Input Diode 
Ve Forward Voltage 1.00 | | 4.70; Ve le = 10.0 mA, Ta = -55°C 
in [Reverse Current ————~|~—«| (| 100 | WA |Va=30V 
Output Phototransistor 
Vipr)ycBo | Collector-Base Breakdown Voltage) P45] flu V Ic = 100 PA, Ie = 0, Ip =O 
Vipr)yceo | Collector-Emitter Breakdown 40 V Ic = 1.0 mA, Ip = 0, Ilr =O 
Voltage™ 
Visr)eBo | Emitter-Base Breakdown Voltage ere ow 4 le = 100 pA, Ic = 0, IF = 0 
Ic(oFF) _| Collector-Emitter Dark Current | | | 100 | nA | Voce =20V, Ip = 0, Ip =0 
IcB(orF) | Collector-Base Dark Current | ff t0.0} na | Vop = 20 V, Ile = 0, Ip = 0 
Coupled 
IC(ON) On-State Collector Current HCC247 fos | [| | ma | Voce = 5.0 V, Ip = 0, IF = 1.0 mA 
fos | | | mA |Vce=5.0V, Ip =0, Ir = 2.0 mA, Ta = 100°C 
Hcc248| 10 | | 50 | mA |Vce=5.0V, Ip =0,IF=1.0mA 
Hcc249| 20 | | 10.0 Voce = 5.0 V, Ip = 0, Ip = 1.0 mA 
ICB(ON) On-State Collector-Base Current P30. lec dies sl UA |Vcp =5.0V, le =0,l-F = 10MA 
Hec247| | [0.30] V_ |ic=0.5mA, Ip =0, Ip =2.0mA 
VceE(sat) | Collector-Emitter HCC248 0.30 V Ic = 1.0 mA, Ip = 0, Ip = 2.0 MA 
Saturation Voltage 
i Hoc249/ =| = | 0.30 | V_ fig =2.0 mA, Ip =0, Ip = 2.0 mA 
Ri-o Resistance (Input to Output) io” Ff | | Vi-o = +1000 Vde"") 
Clo Capacitance (Input to Output) | | | 5.0 | pe Vi-o = 0.0 V, f = 1.0 MHz") 
t; | Output Rise Time Hoc248| | | 20.0 | us [lp =5.0 mA, 
Hcc249| =| —*| 25.0 Ri = 100 Q 
7 Hoc247;} | — [20.0] us |Voc=10.0V, 
ty Output Fall Time Hec248} | ~— | 20.0] us | Ip=5.0 mA, 


Optek reserves the right to make changes at any time in order to improve desigr: and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 


13-35 


Carrollton, Texas 75006 


(214) 323-2200 Fax (214) 323-2396 


HI REL OPTO 


2) 
kK 
Zz 
im 
Zz 
e) 
a. 
= 
e) 
O 


Product Bulletin HCC340 
May 1993 


Zero Voltage Crossing Optically 
Coupled Triac Driver 
Type HCC340 


.250(6.35) 080(2.03) 
240(6.10) 066(1.68) 


.175(4.44) 
165(4.19) 


—o 


PIN 1 IDENTIFIER 


3 
ANODE MT2 
1 4 
AT 
.105(2.67) 
.095(2.41) = CATHODE : MT1 
5 


055(1.39 PIN 3 IS.INTERNALLY CONNECTED TO THE 
SHEA 114 TRIAC DRIVER SUBSTRATE AND MUST NOT 
ape ; BE EXTERNALLY CONNECTED. 


Seeres, 
.060(1.6 DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


e For 220 VAC operation Input-to-Output Isolation Voltage ........... cee eee ee eee +1.5 kvDc") 
e 1500 VDC electrical isolation Operating Temperature ........ 0... cece cece eee ee -55°C to +125°C 
e Zero voltage crossing for reduced Storage Temperature si ..2%.2 ase eee ene aaa ears -65°C to +150°C 
EMI, line noise, and improved static Soldering Temperature (vapor phase reflow for 30 sec.) ................ 215°C 
dv/dt Soldering Temperature (heated collet for 5 sec.) ...............002 00 260°C 


e Surface mountable on ceramic or 


printed circuit board Input Diode 
fe) 
* Miniature package saves circuit board By bad eee (65°C-OF DGIOW):: 6.206.5 2hwe cree GA oe be es Ga = Le 
area VONAGE 2. eee eee tee ttt OA 
¢ Hermetically sealed package FOWOr DISSIDANON: Sass cao 5 eases eal a oe Sneek aR oe ee ore CNet 60 mw?) 
Output Photosensor 
‘ Off-State: Terminal: Voliage vies sie eed ee eee eee newee nes 400 V 
pee puon : On-State RMS Current (Full Cycle, 50-60 Hz, Ta = 25°C) ............. 100 mA 
The HCC340 consists of a gallium 
siircincimaroniio iniaie = emitting On-State RMS Current (Full Cycle, 50-60 Hz, Ta = 70°C) .............. 50 mA 
diode and a monolithic integrated circuit Sti a Surge Current (PW = 10 ms, duty cycle = 10%) ... ie wr) 


containing a photodiode and a zero 
voltage bidirectional triac driver mounted _ Notes: an 

in a miniature six pin hermetic leadless (1) Measured with inputs shorted together and outputs shorted together. 
chip carrier. The device is for low power _ (2) Derate linearly 1.0 mW/C above 65 C. 

DC controlling of power triacs which in ke) Delete eat SO GePaveen 

turn control resistive, inductive, or 

capacitive loads powered from 220 VAC. 

Zero voltage crossing ensures that the 

device will not turn on until the line 

voltage reduces to 15 volts, typical. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCC340 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | TYP [MAX |UNITS TEST CONDITIONS 


Input Diode 


Tzo[ [ee Vea tom 
Ve Forward Voltage 1.00]  f180{ vi | le = 10.0 mA, Ta = -55°C 
(0.80 | [1.40 | V__ |ip= 10.0 mA, Ta = 125°C 


Output Phototransistor 
IpRM Peak Blocking Current, Either Direction | tf 60 | pA Vprm = 400 V, Ta = 85°C 
| | | 6.0 | pA |VppM = 300 V, Ta = 125°C 
| «| 4.75 | 3.0 | V__ |itw=100 mA, Ip = 10.0 mA 
Vim Peak On-State Voltage, Either Direction Ff f 80] Vv | tm = 100 mA, If = 10.0 mA, Ta = -55°C 
| | | 5.0 | Vv [It = 100 mA, Ip = 10.0 mA, Ta = 125°C 


Coupled 


Hi REL OPTO 


N 
kt 
Zz 
uw 
Zz 
eo) 
oO. 
= 
O 
O 


Ti 
| (| 15.0 | mA |Vrm=5.0V, Ri = 1509, Ta = -55°C 
| | 20.0 | mA |Vrm=5.0 V, RL = 150 Q, Ta = 125°C 
lH Holding Current, Either Direction /200; = | pA 

_— 


fa! 
ler LED Trigger Current Required to Latch Pee 
ees 
ee 


Vis [v0 [See not 
seca pf | 40 | Vv [ter = 10.0ma 

Viet | aes Crossing Inhibit Voltage rT Pao | vt = Moun eee 
||| 40 | V_ter= 10.0 ma, Ta = 125°C 

) ff 300 | pA | let = 10.0 mA, Vast = 400 V 

IR() Leakage Current in Inhibit State Ff | 600 | pA ler = 10.0 MA, Vert = 400 V, Ta = -55°C 
| || 300 | pA {ier = 10.0 mA, Vr = 300 V, Ta = 125°C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC640 
May 1993 


Surface Mount Optically Coupled Isolator 
Type HCC640 | 


Features 


e Surface mountable on ceramic or PC 
board 

¢ 6N140A operating compatibility 

e Key parameters guaranteed over 
-55°C to 125°C ambient temperature 
range 
Hermetically sealed 
Low power consumption 

_ High current transfer ratio 
Low input current requirement 
1500 VDC isolation voltage 


eo © @ @ @ 


Description 


The HCC640 is a hermetically sealed, 
ceramic surface-mount optocoupler, 
consisting of a GaAlAs IRED coupled to 
an integrated high gain photodiode. The 
HCC640 is electrically equivalent to a 
single channel of the Optek’s HDA140A 
(6N140A) quad-channel device. The 
high gain, open-collector output provides 
both lower output saturation voltage and 
faster switching speeds than possible 
with standard photodarlington 
optocouplers. The high current transfer 
ratio at very low input currents makes 
the HCC640 ideal for use in MOS, 
CMOS and low power logic interfacing. 
The HCC640 is capable of operation and 
storage over the full military temperature 
range and can be supplied with full 
processing per Optek’s Military screen- 
ing procedure (based on MIL-STD-883) 
upon request. 


For Hi-Rel order HCC640TXV. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.080 (2.03) 
066 (1.68) 


250 (6.35) 
240 (6.10) 


175 (4.45) 
165 (4.19) 


PIN 1 IDENTIFIER 


DIMENSIONS ARE IN INCHES (MILUMETERS) 


105 (2.67) 
095 (2.41) 


— 4 | ANODE f 
e bs 1 
: 055 (1.40) 
1045 (1.14) 
070 (1.78) CaTHODE 
6 


060 (1.52) 


028 (0.71), [ eae 
.022 (0.56) § = 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Operating Temperature 2.0... . ccc cee cece cee eens -55°C to +125°C 
Storage Temperature .. 0.0... . cece ccc cece ee eect e ee eeee -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ...............6. 215°C 
Soldering Temperature (heated collet for5 sec.) ....... cece eee ee eee 260°C 
input Diode 

Peak Input Current (<1 ms duration, 500 pps) .............. cee eee eee 20 mA 
Average Input Current, Ir (each channel) ........... 00. ee eee eee 10.0 ma") 
Reverse Input Voltage, Va 1... ce cee eee teens 5.0 V 
Output Photodetector 

Output CUNCN NG: savas i eceche Rees Peewee eeeatisn tase seek esas 40 mA 
Output Voltage, Vo... eee ccc ee eee ee eee e eens -0.5 to 20 Vv) 
Supply: Vollage; VG avi vdneas aves Vee ee eee ei Awe wee aw -0.5 to 20 V 
Output Power Dissipation wiscc 644s bss kb o05 Gad Ose aed wd Cee we 75 mw) 


Notes: 
(1) Derate Ir at 0.66 mA/°C above 110°C. 
(2) Pin 3 (Ground) should be the most negative voltage at the detector side. Keeping Vcc 
as low as possible, but greater than 2.0 volts, will provide lowest total lo over temperature. 
(3) Output power is collector output power plus one half of the total supply power. 
Derate at 5.0 mW/C above 110°C. 


Carrollton, Texas 75006 
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Type HCC640 
Electrical Characteristics (T, = -55°C to 125°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP [MAX |UNITS TEST CONDITIONS 


Input Diode 


Ve Forward Voltage aaa ae 1.70 Ile = 1.60 mA, Ta = 25°C 
BVp Reverse Breakdown Voltage 5.0 | | In = 10.0 pA, Ta = 25°C 


AVE Temperature Coefficient -1.80 mV/°C |e = 1.60 mA 
ATa of Forward Voltage 


Coupled 
1500| | % = ‘|ip=0.5mA, Vo=0.4 V, Voc = 4.5V 


% |lp= 1.60 mA, Vo = 0.4 V, Voc = 4.5 V 
% Ip = 5.0 mA, Vo = 0.4 V, Voc = 4.5 V 

Ir = 0.5 mA, Io, = 1.50 mA, Voc = 4.5 V 
le = 5.0 mA, Io, = 10.0 mA, Voc = 4.5 V 
A |\Vo=Vcec=18V 

A |lp= 1.60 mA, Voc = 18 V 

le=0, Vcc = 18V 


300 


i ¢) 

Oo 

io) 
on 
oe) 
oO 


CTR Current Transfer Ratio 


Leakage Current 
Rio 
Cio 


let Input-Input Insulation 
Leakage Current 


9/9 
BLA 


NO 
Oo 
oO 


0.40 


2) 
io) 
O;N 
= 


t= 5 sec, Vi-o = 1500 Vdc 

Vi.9 = 500 Vde 

f = 1.0 MHz, Ta = 25°C 

f = 1.0 MHz, Ta = 25°C 

f = 1.0 MHz, Ve = 0, Ta = 25°C 

nA |45% Relative Humidity, Vj; = 500 V 
Ta = 25°C, t=5 sec 

Vi-4 = 500 V, Ta = 25°C 


ewok 

oO 

ss 

Mh 
— i i./— 
O1O|o 


eo) 


= TT (TO IO cyt c 


Rj. Resistance (Input-Input) 


Switching Specification (T, = 25°C) 
tpLH Propagation Delay Time 
teHL Propagation Delay Time 


”n 


ae 
co 


Ip = 0.5 mA, R, = 4.7 kQ, Voc = 5.0 V 
Iz = 5.0 mA, Ri = 680 Q, Voc = 5.0 V 
100 lc = 0.5 mA, R,, = 4.7 kQ, Voc = 5.0 V 
us | Ip =5.0 mA, R, = 680Q, Voc = 5.0 V 


lp = 0, RL = 1.5 kQ 
500 | 1000 V/us | IVoml = 50 Vp-p’ 

Vcc = 5.0 V 

le = 1.60 mA, Ry = 1.5 kQ 
-500 


Common Mode Transient 


CMy Immunity At Logic High Level 
Level Output 


Common Mode Transient 
CM, Immunity At Logic Low Level 
Level Output 


Voc = 5.0 V 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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A |45% Relative Humidity, Ta = 25°C 
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Product Bulletin HDA140A 
April 1993 


(SP, OPTEK 


Four Channel Low Input Current Optocoupler 
Type HDA140A 


Functions 


e Key parameters guaranteed over 
temperature 

Hermetically sealed 

High density packaging 

Low power consumption 

High current transfer ratio 

Low input current requirement 


Description 


The HDA140A consists of four ceramic 
surface mount optocouplers attached to 
a dual in-line leaded mother board. This 
package is superior to single cavity 
construction because it eliminates any 
possibility of crosstalk between channels 
while still meeting the 6N140A JEDEC 
physical and electrical requirements. 
The photodiode and the first stage 
transistor of each channel are connected 
in common, permitting lower output 
saturation voltage and higher speed 
operation than possible with 
conventional photodarlington 
optocouplers. 


Custom tested HDA140A devices for 
programs requiring special military 
processing can be supplied in 
accordance with Optek’s own special 
environmental, electrical screening and 
quality conformance testing. 


Optek Technology, Inc. 


1215 W. Crosby Road 


60 i020. 06) > 
- 820 (20.83) 


- 320 (8.13) -287 (7.29) 
MAX. -310 (7.87) 


¥ 


h .008 (0.2 
.013(0.3 


-020(.508 


es 200K: 08) 


.090(2. 29) 
-110(2. 79) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Operating Temperature ........ 0... ccc ccc eee eee eens -55°C to +150°C 
Storage Temperature... 0.0.0.0... cece cece cee eens -65°C to +150°C 
Lead Solder Temperature (1.6mm below seating plane for 10 sec.).......... 260°C 
Input Diode 
Peak Input Current (each channel, < 1ms duration, 500 pps)............... 20mA 
Average Input Current, IF (each channel) ............. 2... cee eee eae 10.0mA” 
Reverse Input Voltage, Vr (each channel) ................. me neanses Deas 5.0V 
Output Photodetector 

- Output Current, lo (each channel) ........ 0... 0. cee eee eee 40mA 
Output Voltage, Vo (each channel) .................02 eee ee Wie Se -0.5 to 20ve 
Supply Voltage; Voc. 4440s oe eeki kan vesenenss Ba obed laa cae -0.5 to 20V" 
Output Power Dissipation (each channel) ........... 00.0. cece eee eee 5omw?) 


Notes: 

(1) Derate Ir at 0.25mA/C above 110°C. 

(2) Pin 10 (Ground) should be most negative voltage at the detector side. Keeping Vcc as low 
as possible, greater than 2.0 volts, will provide the lowest total lon over temperature. 

(3) Output power is collector output power plus one fourth of the total supply power. Derate at 
1.25mW/C above 110°C. 

(4) lonx is leakage current resulting from channel to channel optical crosstalk. 
IF = 2.04A for channel under test. For all other channels Ir = 10.0mA. 


Carrollton, Texas 75006 


(214) 323-2200 Fax (214) 323-2396 


Type HDA140A 


Electrical Characteristics (Ta = -55°C to 125°C, unless otherwise noted) 


Parameter “Min |Typ|Max|Units| ———TestConditions 
Input Diode 

Forward Voltage — lz = 1.60mA, Ta = 25°C 
__V_ [I= 10.0yA, Ta = 25°C 


—- 
AVF | Temperature Coefficient of mV/°C |l- = 1.60mA 
ATa | Forward Voltage a 
Coupled 
CTR* % |Il-F =0.50mA, Vo = 0.4V, Voc = 4.5V 
Current Transfer Ratio 300 | 1000 % IF = 1.60mA, Vo = 0.4V, Voc = 4.5V 
| 200 | 500; % j||lpF =5.0mA, Vo = 0.4V, Voc = 4.5V 


H! REL OPTO 


Logic Low Output Voltage Ir = 0.50mA, lot = 1.50mA, Voc = 4.5V 

loHx |Logic High Output Current | 001 IF = 2.0mA (channel under test) 

Ico." [Logic Low Supply Current || 1.70 | 4.0 | mA _|Iev=lro=Ira=lra=1.60mA,Voo=18V 
Icch* [Logic High Supply Current | .001| 40 I-t= Ira = Ira = lea = OA, Voo = 18V 


Input-Output Insulation | uA |45% Relative Humidity, Ta = 25°C, t = 5sec, 
Leakage Current | Vi-o = 1500VDC 


: 
Cio [Capacitance (input-output) | 450] | pF if=4.00MHz, Ta = 25°C 
C1 _|Capacitance(input-input) | «| 4.00| ——«|opF_[f= 1.00MHz, Ta = 25°C 

Cw Input Capacitance | 60 | |__| = 1.00MHz, VF =0, Ta= 25°C 


Input-Input Insulation 0.50 nA |45% Relative Humidity, Vu = 500V, 
Ta = 25°C, t=5 sec 


Leakage Current 
Coe) ee | Vi = 500V, Ta = 25°C 


Resistance (input-input) 
Switching Specification (Ta = 25°C) 


< 
e) 


L 


”) 
coed 
= 
Lu 
z 
© 
a. 
= 
e) 
O 


tpLH” | Propagation Delay Time to | |} 60 | 60 | us | le = 0.50mA, Ri = 4.7kQ, Voc = 5.0V 

Logic High at Output | 40 | 20 | us |le=5.0mA, RL = 680kQ, Voc = 5.0V 
tpHL” | Propagation Delay Time to 30 us |Ip =0.50mA, Ri = 4.7kQ, Vcc = 5.0V 
CMH |Common Mode Transient V/us |Ip =0, Ri = 1.5kQ, 

Immunity at Logic High Level IVcml = 50Vp-p, 

Level Output Vcc = 5.0V 


CM_ |Common Mode Transient -500 |-1000 Vius |IF = 1.60mA, Ri = 1.5kQ, 
Immunity at Logic Low Level IVoml = 50Vp-p, 
Level Output Vcc = 5.0V 


*JEDEC Registered Data 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HDC135 
May 1993 


(SP), OPTEK 


High Speed Optocouplers 
Types HDC135, HDC136, HDC135TXV, HDC136TXV 


Features 


e High speed - 1 megabit/second 

e TTL compatible 

e High common mode transient 
immunity 

e Wide bandwidth 

® Open collector output 


Description 


Optek’s HDC 135 and HDC136 are high 
speed optocouplers, consisting of IR 
emitters and integrated photodetectors 
in hermetic side brazed dual-in-line 8 pin 
packages. Electrical characteristics are 
similar to the 6N135 and 6N136 
optocouplers but with full military 
temperature range operation. 


The HDC135TXV and HDC136TXV are 
high reliability optocouplers with 100% 
processing and Group Testing patterned 
after MIL-STD-883 Method 5008. 


Optek Technology, Inc. 


1215 W. Crosby Road 


"395 (10.04) 
385 (9.78) 


.010 (.254) Typ 
| .088 (2.24) 
4. 072 (1.83) 
Indicator i L r (7) (6) 
J ___ .265 (6.73) 
te MIN 
AGSIS 18) 060 (1.53) | 
.020 (0.51) ae 


021 (0.53) | 
"015 O38 = L 
105 (2.67) |_| 
095 (2.41) | 305 (7.75) 
295 (7.49) 

AT TIE BAR 


Absolute Maximum Ratings (No derating required up to 70°C) 


-55°C to +150°C 
-55°C to +125°C 


Storage Temperature. ......... 0... cece eee eee eee ined 
Operating Temperature .......... 0... cece cece eee eens 


Average Input Current-IF .. 0.6.2... ec ec eee ee eee eee mun Gel 25mA""! 

Peak Output Current - Ir (560% duty cycle, 1ms pulse width).............. 50mA®) 
Peak Transient Input Current - IF (< 1s pulse width, 300pps) .............. 1.0A 
Reverse Input Voltage -VR .. 1... cece teen eee cence nees 5.0V 
Input Power Dissipation .......... 0.0: cece cece ee eeceseeeeeeeenees 45mw®) 
Average Output Current-lo 2... .. ccc eee ee eee e tenes 8.0mA 
Peak Outout CUPEN. ..t% io aaa w eee Sea Pea ee aR aw OS 5 16.0mA 
Emitter-Base Reverse Voltage ............. ccc cece cece erence eens 5.0V 
Supply and Output Voltage - Vcc, Vo .. 2... eee eee eee -0.5V to 15V 
Base Current =I6:s.c.v6xauser eee 0400 d ee tea eke wet ue hata eats 5.0mA 
Output Power Dissipation ......... 0... ccc eect eee eee nee 100mw"4) 


Caution: This component is susceptible to damage from electrostatic discharge. Normal static . 

prevention procedures should be used in handling. 

Notes: 

(1) Derate linearly above 70°C free-air temperature at a rate of 0.45mA/C. 

(2) Derate linearly above 70°C free-air temperature at a rate of 0.9mA/°C. 

(3) Derate linearly above 70°C free-air temperature at a rate of 0.8mW/C. 

(4) Derate linearly above 70°C free-air temperature at a rate of 1.8mW/°C. 

(5) CMH is the maximum allowable dV/dt on the leading edge of a common mode pulse to as- 
sure that the output will not switch from high to low. 

(6) CML is the maximum negative dV/dt allowable on the trailing edge of acommon mode pulse 
to assure that the output will not switch from low to high. 

(7) Test conditions represents 1 TTL unit load with 5.6 kQ pull-up resistor. 

(8) Test conditions represents 1 LSTTL unit load with a 6.1 kQ pull-up resistor. 

(9) Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 
and 8 shorted together. 
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Types HDC135, HDC136, HDC135TXV, HDC136TXV 


Electrical Characteristics (Over recommended temperature Ta = -55°C to 125°C, unless otherwise noted) 


SYMBOL PARAMETER ee UNITS| TEST CONDITIONS 
CTR Current Transfer Ratio ‘HDC1 35 7.0 19.0 l— = 16.0mA, Vo = 0.40V, 
HDC136 19.0 | 25.0 Vcc = 4.5V, Ta = 25°C 
HDC135 5.0 15.0 lr = 16.0mA, Vo = 0.50V 
HDC136 15.0 23.0 : Vcc = 4.5V 
VoL Logic Low Output Voltage HDC135 0.40 V IF = 16.0mA, lo = 1.10mA, 
Vcc = 4.5V 
HDC136 0.100 | 0.40 l-F = 16.0mA, lo = 2.4mA, 
sae 4.5V 
IOH Logic High Output Current = OmA, Vo = Vcc = 5.5V, 
- = 25°C 
1.00 lp = OMA, Vo = Vcc = 15.0V, 
Ta = 25°C 


eran ir = OMA, Vo = Voc = 15.0V 


ICCL Logic Low Supply Current LA l- = 16.0mA, Vo = Open, 
Voc = 15.0V 
ICCH Logic High Supply Current 1.00 pA IF = OMA, Vo = Open, 
Voc = 15.0V, Ta = 25°C 
2.0 pA l-F = OMA, Vo = Open, 
Voc = 15.0V 
Ve Input Forward Voltage | 150 [170 | ve | lz = 16.0mA, Ta = 25°C 
AVF Temperature Coefficient mV/C | Ir = 16.0mA 
ATA of Forward Voltage 
BVR Input Reverse Breakdown Voltage /50 | | fv | IR = 10.0nA, Ta = 25°C 
CIN Input Capacitance | | ae | pe f = 1.00MHz, Vr =0 


lio Input-Output Insulation 1.00 pA 45% Relative Humidity, 
Leakage Current t= 5.0 sec, Vio = 1000Vdc, 
Ta = 25°C (Note 9) 


Rio Input-Output Resistance Pe lee | Vio = 500 Vdc (Note 9) 
Cio Input-Output Capacitance | | oso | | pF f = 1.00MHz (Note 9) 


hFE Transistor DC Current Gain | 80 | —- Vo = 5.0V, lo = 3.0mMA 


HI REL OPTO 


Y) 
ke 
Zz 
uJ 
Zz 
© 
jae 
= 
e) 
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Switching Specifications (Ta = 25°C) Vcc = 5.0V, IF = 16.0mA unless otherwise noted 
tPHL Propagation Delay Time HDC135 0.50 1.50 us Ri = 4.1kQ (Note 8) 
to Logic Low at Output HDC136 0.20 | 0.80 | us Rt = 1.90kQ (Note 7) 
tpLH “| Propagation Delay Time | _HDC135 0.40 1.50 us Ri = 4.1kQ (Note 8) 
; to Logic High at Output HDC136 0.30 0.80 us Ri = 1.90kQ (Note 7) 


CMnH Common Mode Transient HDC135 1000 Vius l-F = OMA, Vom = 10.0Vp-p, 
Immunity at Logic High Ri = 4.1kQ (Notes 6,8) 
Level Output HDC136 1000 Vius IF = OMA, Vom = 10.0Vp-p, 
am Ri =1.90kQ (Notes 6, 7) 
CML Common Mode Transient HDC135 -1000 V/us Vom =10.0Vp-p, Ri =4.1kQ, 
Immunity at Logic Low (Notes 5, 8) 
Level Output HDC136 -1000 V/us Vom =10.0Vp-p, 


Ri =1.90kQ, (Notes 5, 7) 
*All typicals at Ta = 25°C and Vcc = 5.0V, unless otherwise noted. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP223TX 


(SP) OPTEK 
June 1993 


Hi-Reliability GaAlAs Infrared Emitting Diodes 
Types OP223TX, OP223TXV, OP224TX, OP224TXV 


-045(1.14) 
'035(0.89) APERTURE 


.024(0.61) 
| 016(0.41) 


.092(2.34) 
.084(2.13) 


.136(3.45) 
.117(2.97) 


- 


.069(1.75) 
.062(1.57) 


MEASURING 
SURFACE 


062(1.57) (NOTE 4) 


“,059(1.50) 


CATHODE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


010(0.25) Ls 
005(0.13) 
089(2.26) 


.080(2.03) 


Features 


Processed to Optek’s Military 
screening program patterned after 
MIL-S-19500 

Miniature hermetically sealed “pill” 
package 

Twice the power output of GaAs at 
the same drive current 

Mechanically and spectrally matched 
to the OP600 series phototransistor 
S level screening available 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range ............cc ccc eee e eee eens -65°C to +150°C 

Operating Temperature Range ............0c ccc eee eeeees -55°C to +125°C 

Soldering Temperature (for 5 sec. with soldering iron) ................. 240°C 

Reverse: VONAGe st cscw oe a bt ee bee Ook d aes oe a eae ats 

Continuous Foward Current... 0.0.0.0... .0. cece eee eee eee eens 

POWEF DISSIDANON soe oo ee et hw ce 6 Pea on se eee ea ee ee 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when 
flow soldering. 

(2) Derate linearly 1.00mW/°C above 25°C. 


Description 


The OP223TX,TXV and OP224TX, TXV 
are high reliability gallium aluminum 
arsenide infrared emitting diodes 
mounted in miniature “pill” type 
hermetically sealed packages. This 
package style is intended for direct 
mounting into PC boards. 


After electrical testing by manufacturing, 
all devices are processed to Optek’s 100 
percent screening program patterned 
after MIL-S-19500. After completion of 
Group A, sample tests are performed for 
Group B & C inspections. 


Gallium aluminum arsenide features 
twice the radiated output of gallium 
arsenide at the same forward current. 
With a wavelength centered at 890 
nanometers, it closely matches the 
spectral response of silicon 
phototransistors. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


_Min | Typ | Max | Units | __ Test Conditions 
1.00 mW | IF =50mA 
1.50 mW |Irp =50mA 


in [Reverse Current. =| | 100 | AV = 2.0 
__Ap___|Wavelengthat Peak Emission | | 890 || imme =50mA 


ae Spectral Bandwidth Between Half Power Points |} go || nm |ip=50MA 
__Adp/AT [Spectral Shift with Temperature [ots | | nmAc |ie=Constant 
__tue _|Emission Angle at Half Power Points ee 


Parameter 


Radiant Power Output OP223TX,TXV 
OP224TX,TXV 


HI REL OPTO 


Y) 
i 
Zz 
LL 
Pas 
O 
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= 
O 
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100% Processing 


Mil-STD-750 OP223TX | OP223TXV 
Pre-Cap Visual | Opto’ pre-capvisual® =| 100% 
100% 


Temperature Cycle 1051 Condition C, 20 cycles, 15 min. each extreme 100% 100% 
Constant Acceleration | 2006 | 20K G’s, Y1 only 100% 100% 


Hermetic Seal 1071 Fine: Condition H, 5 X 10°°atm cc/sec 100% 
Gross: Condition E 

Power Burn-in) 1038 Condition B, Ta = 25°C, 100% 100% 

| l- = 50mA, t = 168hrs. min 


(3) Visual inspection based upon Optek’s interpretation of pre-cap inspection as specified in MIL-S-19500/548 as applicable for LED’s. 
(4) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. APo = + 15%; AVF = + 10%; PDA = 10%. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 


Group A Inspection-Electrical Tests | 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 


| symbol | Examination MIL-STD-750 nic 
crest” [Method] Conons na 
Subgroup 1 


| ____Misualand Mechanical Examination | 2071 [itpo=5 ||| 


Subgroup 2 116/0 


2 a ee 
OP224TX,TXV IF = 50mADC 1.50 mW 
| Vr [Forward Votage | 401 ie =5omao, | wo | 1.80] Vv 
|i __|Reverse Current | at Vmzzov, | 100 | A 
[Subgroup 3 1160) 
IF=50MADC,Ta=-55°C || 1.00 | 2.00) V_ 
j__!n___|Reverse Current | 4016 \Vn=20v, Ta=t00%> ||| 1.00) mA 


Group B Inspection 
(Performed on each inspection lot) 


Examination MIL-STD-750 | LTPD 
or Test Method | Conditions jt 

Subgroup 1 —— oe 15 
Solderability 2026 | eee - 

Subgroup 2 | 10 
Thermal Shock (temperature cycling) 1051 |Condition C, 15 min at extremes, 20 cycles Po 
Hermetic Seal 

Fine Leak Condition H, max leak rate = 5 x 10°atm ce/sec 
Gross Leak Condition E 
Po Group A, Subgroup 2 = 

Subgroup 3 5 
Steady-State Operation Life Ir = 50mADC, t = 340hrs, Ta = 25°C 
End Points 

Subgroup 4 ee 
Internal Visual Inspection | 2075 _ =| Per pre-seal criteria 1 Device 

(0 
| eee Failure) 
2037 _| Performed at pre-seal | 20 (c=1) 
Subgroup 6 


High Temperature Life (non-operating) | 1032 {t= 340hrs., Ta = 150°C 


End Points Group A, Subgroup 2() 


(5) Devices electrically tested before and after life tests to the following limits: 340hrs test, APo =+ 10%; 1000hrs test; APo = + 15%. 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 


Group C Inspection 
(Performed every six months while in production) 


Examination MIL-STD-750 LTPD 


: 


or Test Method Conditions 
"1 aS 8 ERE RN 
a 
Subgroup 2 rae Be 
Thermal Shock (glass strain) 1056 (Condition A 
Hermetic Seal 1071 
Fine Leak Condition H, max leak rate = 5 x 108atm cc/sec 
Gross Leak Condition C 


HI REL OPTO 


Moisture Resistance 1021 = |Omit initial conditioning 


2) 
kK 
Zz 
Lu 
Zz 
O 
a 
2 
S) 
O 


End Points Group A, Subgroup 2 


Subgroup 3 10 . 
Shock 2016 {Non-operating 1.5K G’s, 0.5ms, 5 blows in each orientation, X1, Y1, 21 
Vibration, Variable Frequency 2056 


Constant Acceleration 2006 1 minute in each orientation, X1, Y1, & Z1 at 2OK G’s min 
End Points 
Subgroup 4 


—_t 


Group A, Subgroup 2 


Salt Atmosphere (corrosion) 1041 


Subgroup 5 
Barometric Pressure 1001 Not performed 


Subgroup 6 
Steady-State Operational Life 1026 {IF = 50mA, t = 1000hrs, Ta = 25°C 
End Points 


: 
| 


Group A, Subgroup 2 
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Product Bulletin OP235TX 
April 1993 


(S), OPTEK 


Hi-Reliability GaAlAs Infrared Emitting Diodes 
Types OP235TX, OP235TXV, OP236TX, OP236TXV 


Features 


e Twice the power output of GaAs at the 
same drive current 

e Characterized to define infrared 
energy along the mechanical axis of 
the device 

e Mechanically and spectrally matched 
to the OP804TX/TXV and 
OP805TX/TXV phototransistors 

e Screened per MIL-S-19500 TX or TXV 
equivalent levels 


Description 


The OP235TX, TXV and OP236TX, TXV 
are high reliability gallium aluminum 
arsenide infrared emitting diodes 
mounted in hermetic TO-46 packages. 
The wavelength is centered at 890 
nanometers to closely match the spectral 
response of silicon photoransistors. 
Devices are processed to Optek’s 100% 
screening and quality conformance 
program patterned after MIL-S-19500. 


After 100% screening, Group A and B are 


performed on every lot, and a Group C 
test is performed every six months. 


The OP235TX, TXV and OP236TX, TXV 
have lens cans providing a narrow beam 
angle (18° between half power points). 


The narrow beam angle and the specified 


radiant intensity allow ease of design in 
beam interrupt applications with the 
OP804TX, TXV and OP805TX, TXV 
series of high reliability phototransistors. 


Optek Technology, Inc. 


1215 W. Crosby Road 


260 (6.60) 
230 (5.84) 


030 (0.76) 
MAX 


019 (0.48) 
0160.41) OA 


ANODE 
(CASE) 


.100 (2.54) DIA. * 
048 (1.22) 


~~ ~~ "626 (0.71) 


Hes 500 (12.7) 
MIN 
CATHODE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
THIS DIMENSION CONTROLLED AT HOUSING SURFACE. 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Forward DC Cunent: c.oic0s og Ged cote e ool sae ae cee eiiaind 100mA 
Reverse Vollagee.. s%2 5 telat eee ed Seema cig ae tee Semaiate ewe 2.0V 
Operating Temperature ......... 0... c cece cece eee eee eees -55°C to +125°C 
Storage Temperature ....... 0... c ccc ccc cece eee eee ees -65°C to +150°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


WOM casera ater ee ee ain eae aes ete eo teiaia tens Sn uee 240°C 

POWER DISSIDANON 6.2.2.3. c ns Se Se eae See ee ol eae oa ene ead dares 200mw®) 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 
soldering. 


(2) Derate linearly 2.00mW/C above 25°C. 

(3) Ee(apt is a measurement of the average radiant intensity within the cone formed by the 
measurement surface. The cone is outlined by a radius of 1.429 inches (36.30 mm) 
measured from the lens side of the tab to the sensing surface and a sensing surface of .250 
inches (6.35mm) in diameter forming a 10° cone. Ee(apr) is not necessarily uniform within the 
measured area. 


Recommended replacements for 
OP231TX, OP231TXV, 


OP232TX, OP232TXV 


Carroliton, Texas 75006 
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Types OP235TX, OP235TXV, OP236TX, OP236TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol | Parameter 


Eeapt) | Apertured Radiant Incidence?) 
OP235TX, TXV 1.5 
OP236TX,TXV 


7 Forward Voltage® ; : V 
| 
| 


Units | _ Test Conditions (3) 


mW/cm? |I- = 100mA 
mW/cm? | IF = 100mA 
lz = 100mA 
lr = 100mA, Ta = -55°C 
lp = 100mA, Ta = 100°C 


Reverse Current 7 Vr = 2.0V | 


Wavelength at Peak Emission 890 -onm lr = 100mA 


|B | Spectral Bandwidth Between Half Power Points 50 om | l-F = 100mA 


100% Processing 


Screen 


Mil-STD-750 Conditions ‘OP235TX | OP235TXV peri 
| Pre-Cap Visual Inspection ai Optek’s pre-cap visual inspection!”) | — | 100% | 
[High Temperature Storage | 1032_—|Ta= 150°C, t= 24hrs, ae 


Temperature Cycie 1051 Condition C, 20 cycles, -65°C to +150°C, 100% 100% 
15 minutes min. each extreme 
| 
|Constant Acceleration 2008 20K G’s, Y1 only 100% 100% | 


1071 Fine: Condition H, 5 X 10 8atm cc/sec 100% 100% 


Gross: Condition C 
1038 100% 100% 


Condition B, Ta = 25°C, 
| IF = 100mA, t = 96hrs. min _ 

(4) Measurement i is taken during the last 500us of a single 1 Oms test pulse. Heating due to increased pulse rate or pulse width can cause e change 

in measured results. 


(5) Visual inspection based on Optek’s interpretation of the requirements of pre-cap inspection as specified in MIL-S-19500/548 as applicable 
for LED’s 


(6) 100% electrically tested to the limits in Subgroup 2 of Group A table before and after Power Burn-in. AVe = + 100mV and A@e = + 15% of pre 
power Burn-in reading (drift calculations are based on total radiant flux measurements of the device); PDA 10%. 


(7) Acceptance of the lot is determined by the drift measurement (D%*e) and not the radiant intensity measurement. 


f 
Hermetic Seal 


Power Burn-in® 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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HI REL OPTO 


op) 
— 
= 
Lu 
z 
O 
Ou. 
= 
OQ 
CO 


Types OP235TX, OP235TXV, OP236TX, OP236TXV 


Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 


| Symbol Examination | LTPD| Limit | n 
or Test [Method] Conditions || Min | Max| 


i res 

Apertured Radiant Incidence OP235TX,TXV lp = 100mA®) 1.5 mW/cm? 
OP236TX,TXV Fo Ip = 100mA®) Peat 
| Vr__[Forward Voltage | 4011 t= 100mA_ || 1.00 | 200 | OV 
| in [ReverseCurrent =| 4016 [Va=5.0Vc | || 10 | A 
subgroupS 
{0.2L 

V 


| Ve___ | Forward Voltage @ Ta = -55°C 4011 |Ip = 100mA Pd 


[iso] Vv 


Group B Inspection 
(Performed on each inspection lot) 


Solderability 
Resistance to Solvents 


Examination MIL-STD-750 LTPD 
| or Test Method 
| 


w 
ro 
s 
© 
.e) 
c 
ao) 
ond, 


1022 


|Subgroup 2 10 
| Thermal Shock (temperature cycling) Condition C, 15 min at extremes, 20 cycles 

| Hermetic Seal 

| Fine Leak Condition H, max leak rate = 5 x 10 °atm cc/sec 

| Gross Leak Condition C 

| 


Group A, Subgroup 2 


vo 


ubgroup 3 


i} 
i 


1027 |I- = 100mA, t = 340hrs, Ta = 25°C. 


Group A, Subgroup 27) AOe = + 10%, AVE = + 100mV 


2037  =|All internal wires of each device shall be pulled separately. 20 (c=1) 


Internal Visual Inspection 2075 ‘| Visual criteria in accordance with qualified design. 


Steady-State Operation Life 


Bond Strength 


” 
= 
eg 
2 
oO 
= 
sc 
= 


1 Device 
(0 Failure) 


4 


Subgroup 6 
High Temperature Life (non-operating) | 1032 |t=34Ohrs., Ta = 150°C 
|___|Group A, Subgroup 2”, 0s = + 10%, AVF = + 100mV 


HL 
| 


i 


i 
| 
i 
{ 
y 
I 
i 
H 
| 
| 
| 
i 
| 
\ 
| 
| 
; 
| 
| 
q 
| 
{ 
i 
| 
| 
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Types OP235TX, OP235TXV, OP236TX, OP236TXV 


Group C Inspection 
(Performed every six months while in production) 


Examination MIL-STD-750 LTPD | 
liber 
|Subgroup 1 15 | 
| Physical Dimensions 2066 P| 
| Subgroup 2 40 | 
: Thermal Shock (glass strain) 1056 {Condition A a 


| Terminal Strength 2036 [Condition B | 


| Hermetic Seal 1071 Oo E 
: Fine Leak Condition H, max leak rate = 5 x 10°°atm cc/sec OF 
| Gross Leak Condition C wo 
| Moisture Resistance 1021 |Omit initial conditioning | IS 
| End Points Group A, Subgroup 2 po 
Subgroup 3 

| Shock 2016  |Non-operating 1.5K G’s, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

| Vibration, Variable Frequency 2056 

| 


i Constant Acceleration 2006 /1 min in each orientation, X1, Y1, & Zi at 2OK G’s min 
| End Points Group A, Subgroup 2 ae 
[Subgroup 4 | 


| Salt Atmosphere (corrosion) | 1041 | 
et eee Ae 
Poe 
ae 


” 
Cc 
(oy 
Ko} 
hee } 
Oo 
c 
ze] 
coz) 


| Steady-State Operational Life 1032 |Ip =100mA, t= 1000hrs, Ta = 25°C 


| 


Es Oa 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP602TX/V 
February 1993 


Hi-Reliability 


(Sp), OPTEK 


NPN Silicon Phototransistors 


Types OP602TX/V, OP6G03TX/V, OP604TX/V 


Features 


e Processed to Optek’s military 
screening program patterned after 
MIL-S-19500 

e Miniature hermetically sealed package 

e Wide range of collector currents 

e Ideal for direct mounting in PC boards 


Description 


Each device in this series consists of a 
high reliability NPN silicon 
phototransistor mounted in a miniature 
glass lensed, hermetically sealed, “Pill” 
package. 


After electrical testing by manufacturing, 
all devices are processed to Optek’s 
100% screening program patterned after 
MIL-S-19500. After completion of Group 
A, sample tests are performed for Group 
B & C inspections. 


This device type is lensed and has an 
acceptance half angle of 18° measured 
from the optical axis to the half power 
point. The series is also mechanically 
and spectrally matched to the OP223 
and OP224 high reliability series of 
infrared emitting diodes. 


Optek Technology, Inc. 


1215 W. Crosby Road 


035 (0.89) ppeRTURE 
025 (0.64) 
£115 (2,92) 


.102 (2.59) 


7 


_.069 (1.75) 
062 (1.57). 


024 (0.61) 
' r 016 (0.41) 


092 (2.34) 
084 (2.13) 


062 (1.57) 
.059 (1.50) 


—_ 


COLLECTOR 
CONTACT 


-010 (0.25) 
.005 (0.13) 


ge 


EMITTER 


TACT 
.089 (2.26) 


080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range ............00 ccc cece cece eee eee -65°C to +150°C 
Operating Temperature Range .............. ccc eee e eee eens -55°C to +125°C 
Collector-Emitter Voltage .<.< ..2.c54s0esade0se.acee woes ae bea wee oes 50V 
Emitter-Collector Voltage .... 0.0... cece eee teen e eens 7.0V 
Soldering Temperature (for 5 seconds with soldering iron).............. 240°C") 
POWEr DISSINANON to's nnewgra esate ede pe Se OY news eta aiGretulaes 50mw’) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. anon wave soldering. 
(2) Derate linearly 0.5mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten lamp operating at CT = 2870 K or equivalent source. 


Carrollton, Texas 75006 
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Types OP602TX/V, OP603TX/V, OP604TX/V 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


— 
Symbol Parameter Min | Typ | Max | Units | Test Conditions 


Ic(on) |On-State Collector Current 
OP602TX, TXV 2.0 5.0 
OP603TX, TXV 4.0 8.0 
OP604TX, TXV 


Collector Dark Current 


mA |VceE =5.0V, Ee = 20mWiem?9)(4) 
mA |VcE = 5.0V, Ee = 20mW/em?®)(4) 
mA |VcE =5.0V, Ee = 20mW/em?8)4) 


VcE = 10.0V, Ee = 0 

100 | wA |VcE =30.0V, Ee = 0, Ta = 100°C 
Vier)CEO_|Collector-Emitter Breakdown Voltage | 50 | | | V_iic=100NAEe=0 
70 || | Vite = 100A, Eo = 0 
| Veesar) |Collector-Emitter Saturation Voltage | | | 0.40 | Vic = 0.4mA, Ee = 20mWiom™)4 
te RiseTime | 20.0) us [Vee =30V, Io = 1.00mA, 
Pt (raitime | | 200] ys = 1000 


100% Processing 


Mil-STD-750 | Conditions OP602TX | OP602TXV 
Method OP603TX | OPG603TXV 
OP604TX | OP604TX 
2072 100% 
Ta = 150°C, t = 24hrs. 100% 
0 0 


Condition C, 20 cycles, 15 min. each extreme 100% 100% 


20K G’s, Y1 only 100% 100% 


Fine: Condition H, 5 X 10 8atm cc/sec 100% 100% 


Gross: Condition E 


1039 Condition A, Ta = 125°C, Vce = 30Vdc, 100% 100% 
Ee = 0, t = 48hrs min. 
1039 Condition B, PT = 50mW min., Ta = 25°C, 100% 100% 
t= 168hrs. min 


(5) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after HTRB. 


(6) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. AlCeo = + 100% of initial reading or + 15nA, 
whichever is greater; AlCjon) = + 20%, PDA = 10%. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP602TX/V, OPG03TX/V, OPGO4TX/V. —- (PP), OPTEK 


Group A Inspection-Electrical Tests 
(Performed on each each inspection lot lot after all devices have been subject to the 100% processing rociremnarits ) 


= 
Subgroup 1 


Symbol Examination 
—_aulansiccal anton [tore Jewo=s TT 
EE aan ee ENO | |) Aenea 
ten Banco Tait [pesos a Tae 
Ps lest Soerug Sesame 20D) PW" 
le = 100uAdC, Es = 0 pp Lt 


Vce = 5.0Vdc, oe = 20mW/cm? 


ON-State Collector Current"? 
OP602TX,TXV 
OP603TX, TXV 
OP604TX, TXV 


IC(on) 


Subgroup 3 116/0 
3041 |VcE=30Vde,Ee=0,Ta= 100°C | 


Subgroup 4 116/0 
Vec = 30Vdc, Ri = 100, 


. oe Rise and Fall Time = z 


Ic = 1.0mA 


Group B Inspection 
(Performed on each inspection lot) 


Examination MIL-STD-750 
or Test Conditions 


aeons. 1 


ez 
1h EE SOE 


Subgroup 2 
Thermal Shock (temperature cycling) 1051 /|Condition C, 15 min at extremes, 20 cycles 


Hermetic Seal 
Fine Leak Condition H, max leak rate = 5 x 1 0 ®atm cc/sec 
Gross Leak Condition E 


End Points 


a 
Steady-State Operation Life 1027 |Pp = 50mW, t = 340hrs, Ta = 25°C P| 


Group A, Subgroup 2 — 
Subgroup 4 


Internal Visual Inspection 2075 __—=s*| Per design criteria 1 — 
(0 Failure) 


High Temperature Life (non-operating) | 1032 340hrs., Ta = 150°C aa 
End Points ie Group A, Subgroup 2 ae 


(6) Devices electrically tested before and after life tests to the following limits: 340hrs test, APO = + 10%; 1000hrs test; APO = + 15%. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP602TX/V, OP603TX/V, OPG04TX/V 


Group C Inspection 
(Performed every six months while in production) 


Examination MIL-STD-750 


orTest | Method | esralione 
Subgroupt 


Physical Dimensions 2066 
Subgroup 2 


Thermal Shock (glass strain) 1056 [Condition A 


Hermetic Seal 
Fine Leak 
Gross Leak 


1021 
Subgroup 3 Lo 


Shock Non-operating 1.5K G’s, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 
Constant Acceleration 
| EndPoints |__| Group A, Subgroup 2 
Pupermer st 
setae ren) | 
a : aC aaa 


Steady-State Operational Life 1026 _| Power Dissipation = 50mW, t = 1000hrs, Ta = 25°C a 
End Points Ree Group A, Subgroup 2 Ta 


Condition H, max leak rate = 5 x 10°atm ce/sec 
Condition E 


Omit initial conditioning 


Hi REL OPTO 
COMPONENTS 


Group A, Subgroup 2 


1 min in each orientation, X1, Y1, & Z1 at 2OK G’s min 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 


13-55 


Product Bulletin OP803TX 
February 1993 


(SP OPTEK 


Hi-Reliability NPN Silicon Phototransistor 
Types OP803TX/TXV, OP804TX/TXV, OP805TX/TXV 


Features 


e High reliability screening patterned 
after MIL-S-19500 

e Each lot subjected to Group A & B Lot 
Acceptance 

e Lensed for high sensitivity 

e Mechanically and spectrally matched 
to the OP235TX/TXV and 
OP236TX/TXV series IREDs 


Description 


Each device in the OP803, OP804 and 
OP805TX/TXV series consists of a high 
reliability NPN phototransistor mounted 
in a lensed, hermetically sealed, TO-18 
package. The TXV devices are subject to 
a visual inspection per Method 2072 of 
MIL-STD-750 prior to seal. All devices 
(both TX and TXV) are 100% screened 
per Table Il of MIL-STD-19500. After 
completion of the screening, every lot 
has Group A and B lot acceptance 
performed. Group C requirements are 
performed on a lot every six months. 


The OP803, OP804 and OP805 TX/TXV 
series lensing creates an acceptance 
half angle of 12° measured from the 
optical axis to the half power point. The 
series can be matched with either a solid 
state infrared source, such as the OP235 
and OP236 TX/TXV series IREDs, or 
can be used to sense infrared content in 
a visible light source, such as a tungsten 
bulb or sunlight for automatic brightness 
control. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.202 (5.13) 
.187 (4.75) 


030 (0.76) 
MAX aa 


.068 (1.73) 


045 (1.14) COLLECTOR 


(CASE) 
.019 (0.48) 


.016 (0.41) 100 (2.54) 
Bee DIA NOM 


_.187 (4.75) 
.179 (4.55) 


048 (1.22) 


> ~,028 (0.71) 


.046 (1.17) 
-036 (0.91) 


jaa 


ae 500 (12.7) i 
MIN 


EMITTER 


.230 (5.84) 
.209 (5. ie 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range ........... 0. cece eee eee eee -65°C to +150°C 
Operating Temperature Range .......... 0... eee e ee ee eee -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


ROM ee diteuees a aese ohne ie eee eet ened eee. 240°C") 
Collector-Emitter Voltage 2.05 .44.02ese ee ies Mate ba teaw cee Sec Weeds 30V 
Collector-Base Voltage oti esc bcs, aden caer oe ees A Ee weiraele hee 30V 
Emitter-Base Voltage ..... 00... ccc ccc ccc cence eee ence ee ee eee —-5.0V 
Emitter-Collector Voltages: s4:sencutcnaeeko av ulnia ave eetewdie dee e ewe 5.0V 
Power Dissipation. ........ 00. cc cece eee e eee e een e een etaeennees 250mw®) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.5mW/°C above 25°C. 
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Types OP803TX/TXV, OP804TX/TXV, OP805TX/TXV 
Electrical Characteristics (Ta = 25°C unless otherwise noted) 
|Symbol | ___—Parameter_—| Min | Typ | Max! Units | ___—Test Conditions | 
Ic(on) On-State Collector Current i 4 
OP803TX,TXV 4.0 8.0 | mA |VcE=5.0V, Eo = 5.0mW/em2) 
OP804TX,TXV 7.0 22.0} mA |VcE=5.0V, Ee = 5.0mWiem2) 
OP805TX,TXV 15.0 mA |Vce =5.0V, Ee = 20mW/cm?°) 
100 | pA |VceE=10.0V, Ee = 0, Ta = 100°C 
| Viarjca0 |Collector-Base Breakdown Voltage | 30 | | | Viic=100WAIe=0,Eo=0 = 
-tercea_{olecoEmie Brstoown Yteee 90. j_1_{_¥_te= tov e0.f4=9_ 
F ViGajebo.. lemiiet base BeaktonyVolbae s0| || Vv. |le=10Alc=0,f&-0. | 
Collector-Emitter Saturation Voltage | | fo4ol ov Ic = 0.4mA, Eo = 5.0mW/cm2") 
Rise Time OP804TX,TXV pee | Vcc = 30V, Io = 1.00mA, 
OP805TX,TXV 15.0 Ri = 100Q | 


HI REL OPTO 


oD) 
kK 
Zz 
Lu 
Zz 
O 
ae 
= 
O 
O 


tt Fall Time OP804TX, TXV 10.0 us 
OP805TX, TXV 15.0 


(3) Light source is an unfiltered tungsten lamp operated at a temperature of 2870 K. 


100% Processing 


Mil-STD-750 
Method 


Screen 


Conditions OP803TX | OP803TXV 
OP804TX | OP804TXV 
OP805TX | OP805TXV 


Pre-Cap Visual 2072 Optek’s pre-cap visual oe 100% 
High Temperature Storage 1032 Ta = 150°C, t = 24hrs. 100% 100% 


Condition C, 20 cycles, -65°C to +150°C, 100% 100% 
Fine: Condition G or H, 5 X 10°atm cc/sec 
100% 100% 
Ee= 0, t= 48hrs min. 
(5) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. Alceo = + 100% of initial reading or + 20nA, 


15 min. each extreme 
100% 100% 
Gross: Condition C 
Condition B, PT = 275mW + 25mwW, 100% 100% 
Ta = 25°C, t = 168hrs. min —_ = 
whichever is greater; Alc(on) = + 20%, PDA = 10%. 


20K G's, Y1 only 
100% 100% 
Condition A, Ta = 125°C, Vos = 24Vde, 
(4) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after HTRB. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP803TX/TXV, OP804TX/TXV, OP805TX/TXV 


Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 


Symbol Examination | MIL-STD-750 n/c 
or Test Method] Conditions || Min | Max 


Subgroup 1 


|__|Visual and Mechanical Examination | 2071 [urep=s | ||| 

Subgroup 2 s60/ 
Icco_|Colector-Emitter Dark Curent _| 3041 [Vce=10.0Vde,E=0 | 

| Vieryox0_|Colector-Base Breakdown Voltage | 8001 |lo=100uA,Ie=0,Ee=0 | | 90_ 

| Viericeo [Collector Emitter Breakdown Votage | 3011 |lc=1.00mA,Ie=0,Ee=0 || 

Emitter Base Breakdown Voltage __| 9026 |le=100wAic=0, Ee=0 |_| so | |v 

Collector-Emitter Saturation Voltage | lig =0.40mA, Ee =5.omwiom? =| =| sf 0.40] v | 


Ic(on) On-State Collector Current Vce = 5.0Vde, Es = 5.0mW/cm* 
OP803TX,TXV 
OP804TX, TXV 
OP805TX, TXV 


Subgroup 3 


Collector Emitter Dark Current 


Subgroup 4 


Voz =10.0Vde,Ee=0,Ta= 100°C | |_| 100 | A 
a6; 
Group B Inspection 


10.0 | wus 
10.0 
15.0 
(Performed on each inspection lot) 
Examination MIL-STD-750 LTPD 
or Test Method Conditions 


Rise and Fall Time OP803TX,TXV 
OP804TX, TXV 
OP805TX, TXV 


Vec = 5.0Vdc, Ic = 1.00mAdc 
Ri = 100Q 


Subgroup 1 . 15 


Solderability | 2026 
Resistance To Solvents 1022 


Subgroup 2 


Thermal Shock (temperature cycling) 1051 Condition C, 20 cycles, 15 minutes at extremes 


Hermetic Seal 1071 . 
Fine Leak Condition G or H, max leak rate = 5 x 10 %atm cc/sec 
Gross Leak Condition C 
| EndPoits |__| Group A, Subgroup 2 
Subgroup 3 


Pp = 250mW, t = 340hrs, Ta = 25°C 
Group A, Subgroup 2 


- Steady-State Operation Life 1027 


Subgroup 4 
Internal Visual Inspection 2075 =—| Per design criteria 1 device 
| (0 failure) 
Bond Strength | 2037 |All internal wires of each device shall be pulled separately 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP803TX/TXV, OP804TX/TXV, OP805TX/TXV 


Group B Inspection 
(Performed on each inspection lot) 


Examination MIL-STD-750 LTPD 
or Test | Method | Conditions 
Subgroup 5 
Not performed fe eal 


Subgroup 6 


High Temperature Life (non-operating) 1032 |t=340hrs., Ta = 150°C 
| EndPoints | __Group A, Subgroup 2 


Group C Inspection 
(Performed every six months while in production) 


Examination MIL-STD-750 LTPD 
_acimanne SiEAD Speen vos nine 
15 
| PhysicalDimensions | 2086 | ——‘—sCsCS 
subgroup2— | 0 


Thermal Shock (glass strain) Condition A 


Hermetic Seal 
Fine Leak 
Gross Leak 


Condition G or H, max leak rate = 5 x 10 °atm cc/sec 
Condition C 


Moisture Resistance Omit initial conditioning 


| EndPoints |__| Group A, Subgroup 2 
Subgroup 3 


Vibration, Variable Frequency 


Non-operating 1.5K G’s 0.5ms, 5 blows in each orientation, X1, Y1, Z1 


Constant Acceleration 1 minute in each orientation, Xi, Yi, & Z1 at 20K G’s min 
End Points 


2006 _| 

Cdl Group A, Subgroup 2 
Subgroups 
SubgroupS | 
1026 [Pp = 250mW, t = 1000hrs, Ta = 25°C 
J EndPoints | Group A, Subgroup 2 


Not performed 


— —_ _ 
>) ol oO 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB700TX 
June 1993 


Hi-Reliability 


~ GP.OPTEK 


Reflective Object Sensor 


Types OPB700TX, OPB700TXV 


Features 


Non-contact switching 

Low profile to facilitate stacking 
Hermetically sealed components 
Components processed to Optek’s 
screening program patterned after 
MIL-S-19500 for TX and TXV devices 
@ 24.0 inches (457.2mm) minimum 
length lead wires conforming to 
MIL-W-16878 


Description 


The OPB700TX and OPB700TXV 
consist of gallium aluminum arsenide 
LED’s and silicon phototransistors 
mounted side-by side on converging 
optical axes in a high temperature black 
plastic housing. The phototransistor 
responds to the radiation from the LED 
only when a reflective object passes 
within its field of view. Lead wires are 
#26 AWG polytetraflouroethylene 
(PTEF) insulated conforming to 
MIL-W-16878. 


Optek Technology, Inc. 
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.260(6.60) 
"240(6.10) 


.610(15.49) 
590(14.99) 


.135(3.43) 
115(2.92) 


: LL oar 125(3.18) NOM 
C =a .335(8.51) POINT OF 
=4 315(8.00) OPTIMUM 
24.0(457.2) MIN. - RESPONSE 
#26 AWG 


1.010(25.65) 
0.990(25. 15) asa 
.510(12.95) .110(2.79) 
aooi248) | .090(2.29) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ORANGE - ANODE 
GREEN - CATHODE 
WHITE - COLLECTOR 
BLUE - EMITTER 


DIMENSIONS ARE ININCHES (MILLIMETERS) 


Operating Temperature 0.0.0.0... cece cece eee ees -65°C to +125°C 
Storage Temperature... 0... ccc ccc eee cece e eens -65°C to +150°C 
Input Diode 

Forwatd:.DC Cunentcisic ok voGea geeetta, ce eee SP k Ro etewe yet wads 50mA 
ReVeIse Voltage! so 5 632d iteok peawedd Pebicde seek eae e ahha’ 2.0V 
Power Dissipation..........0.0ccc cece cece sees eeeeeeeeevaeunees 100mw") 
Output Phototransistor 

CollectorEmitter Voltage: :..cc asad Heda wieteag Sek tea ete ei aee 50V 
Emitter-Collector Voltages... os 6.cceiaeaws sas ee kent sus esay Gling awe oh 7.0V 
Power DISSIDANON . «<2 a6 685.084 ca see ee hee ae RPO ae ee ome eneds 100mw") 
Notes: 


(1) Derate linearly 1.00mW/°C above 25°C. 

(2) Measured using an Eastman Kodak neutral white test card having 90% diffuse 
reflectance as a reflective surface. 

(3) Crosstalk (Icx) is the collector current measured with the indicated current in the input diode 
and no reflecting surface. 

(4) “d” is the distance from the assembly head to the reflective surface. 

(5) Methanol or isopropyl alcohols are recommended as cleaning agents. 


Carrollton, Texas 75006 
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Types OPB700TX, OPB700TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | Parameter =| Min | Typ |Max|Units| = TestConditions 
Input Diode 


1.30 | 1.80 


Forward Voltage 


HI REL OPTO 


op) 
bo 
za 
Lu 
Zz 
O 
a. 
= 
O 
O 


Combined 


On-State Collector Current 
d = 0.20 in. (5.08mm)**) 


50 | 200 | | WA Voe=5.0V,Ir=400mA 
25 | | WA Noe =5.0V, Ir =40.0mA,Ta=-55°C 

25 | || WA |Voe=5.0V, Ir =40.0mA, Ta= 100° 
lox [Crosstalk (No Reflective Surfaces | | 20 | | uA |Voe=5.0V, r= 40.0mMA 


Mel == — eM i lia 
d = 0.20 in. (5.08mm)(2:5) - 

te —_|OutputRiseTime || 12.0 | 200] ys _|Voc=10.0V, Ir = 20.0mA, 

wv louputrantime «(20 | 200 ps P= 1.0000 


(6) Measurement is taken during the last 500ps of a single 1.0ms test pulse. Heating due to increased pulse rate or pulse width can cause 
change in measurement results. 


IC(on) 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 
3.0 


(See Note 2) 
| 


NIH 


NV Ih 
MGM 


@eeee +20 


n 


lote 6 


: 
t 


xX 
——-—- -20 


\ 
LUN TM 
Sly \ 4 


COLLECTOR CURRENT — pA 
ee 


LIPS 
LU 


-NORMALIZEO COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 


VceE=5V 
d = 0.20 in. (5.08 mm) 
(See Note 2) 


0 10 20 30 40 50 -60 -40 -20 0 20 40 60 8A 100 i) 0.1 O2 OF O4 O58 06 
ip ~ DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE - °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 


Rise and Fall Time vs. Test Condition 
Load Resistance 


Be REFLECTING SURFACE 
(See Note 2) 

7 Vee 2 
E Ig = 20 mA—40 mA 
I 
é d 
= 1.0 canae 
- - 
: | 
< 
ss 
4 
2 
< 
7] 
a O.1 
1 EA 
o r 

0.01 

aK ue tank us (A) (kK) (e) (Cc) 
Ry - LOAD RESISTANCE - 22 LED PHOTOTRANSISTOR 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB821TX/TXV 
ney 1993 


Hi-Rel Slotted Optical Switches 
Types OPB821TX, OPB821TXV | 


Features 


e¢ Non-contact switching 

¢ Hermetically sealed components 

¢ Components processed to Optek’s 
screening program patterned after 
MIL-S-19500 for TX and TXV devices 


Description 


The OPB821TX or OPB821TXV consists 
of a gallium aluminum arsenide LED and 
a silicon phototransistor soldered into a 
printed circuit board, then mounted in a 
high temperature plastic housing on 
opposite sides of a 0.080 inch (2.03 mm) 
wide slot. Lead wires are #24 AWG 
polytetraflouroethylene (PTFE) insulated 
conforming to MIL-W-16878. Photo- 
transistor switching takes place when- 
ever an opaque object passes through 
the slot. For maximum output signal, 
neither the LED or the phototransistor in 
the OPB821TX or the OPB821TXV is 
apertured. 


The OPB821TX and OPB821TXV use 
optoelectronic components that have 
been processed and tested as either TX 
or TXV components per MIL-S-19500. 


ANODE | EMITTER 
ORANGE ¥S = BLUE 
CATHODE oes 
GREEN .360 (9.14) 
4.50 114. 30 
( ) .350 (8.89) 


.250 (6.35) 
.230 (5.85) .285 (7.24) 
.265 (6.73) 


.610 a a 49) 
.590 (14.99) 


.395 ees 03) 
.375 ( 9.53) 


08S (2.16) 

.075 (1.91) 

, 110 (2.79) 

.130 (3.30) -070 (1.78) = 090 (2.29) 
-110 (2.79) .130 (3.30) 
) .120 (3.05) 


.085 (2.16) .080 (2.03) 
095 (2.41) R 


OPTICAL 


BOTTOM VIEW DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Operating Temperature ...... 00.0.0. cee cece cece eee eens -65°C to +125°C 
Storage Temperature ........ 0... c cc cece cee eee tenes -65°C to +150°C 
Input Diode 

Forward. DG Cunent's 20522254444. 2e Gc toudetataren et ceeaued wes 50 mA 
HeVeIse VoONaAge? xhnc ote ies hed ses Seas a Sh Oeeene eens Gee cate Bad 2.0 V 
Power Dissipation ......... ith ieee iots, Cott at 8 emcee tin Sieve Aol tatas esas 100 mw”) 
Output Phototransistor 

Collector-Emitter VOlAage: 20.0ssedu na dee creat ous bee ae ee a eae ean 50 V 
Emitter-Collector Vollage: 2.05356 eae eided oe ow de sedans ele aw das 7.0 V 
Power-DISSIDalION: aun neler eeedaig eS 4 tines ed eéaweak ocr eels 100 mw") 
Notes: 


(1) Derate linearly 1.00 mW/°C above 25°C. 
(2) Methanol or isopropyl alcohols are recommended as cleaning agents. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB821TX, OPB821TXV 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | TYP [MAX |UNITS TEST CONDITIONS 


Input Diode 


Ve Forward Voltage®) l= = 20.0 mA, Ta = -55°C 


0.80 | 1.20] 1.60] V_ |Ip=20.0 mA, Ta = 100°C 


Output Phototransistor 


Vipryceo | Collector-Emitter Breakdown Voltage , | tito} | Ic = 1.0 mA, IF = 0 oF 
Viar)jeco | Emitter-Collector Breakdown Voltage 7. 10.0; le = 100 PA, Ir = 0 OZ 
Ic(oFF) ‘| Collector-Emitter Dark Current 0.2 | 100 nA |VceE=10V, Ir =0 rs 
oO 

O 


> 


Voce = 10 V, Ip = 0, Ta = 100°C 


Coupled 
Voce = 10.0 V, Ip = 20.0 mA 
Voce = 10.0 V, Ir = 20.0 mA, Ta = -55°C 
Voce = 10.0 V, Iz = 20.0 mA, Ta = 100°C 
Ic = 250 pA, Ir = 20.0 MA 
Voc = 10.0 V, Ir = 20.0 mA, 

R_ = 1,000 Q 


on | o os 
S|s o|° 


IC(ON) On-State Collector Current) 


< 


ye) 
(©) 
cit 


|e z 
: io) io) 
onto) oO 


VcE(sat) | Collector-Emitter Saturation Voltage 
t Output Rise Time 
ty Output Fall Time 


= 
ine) 
) 
) 
fo) 
oO 


as 
ie) 
Oo 


(3) Measurement is taken during the last 500ps of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 


Typical Performance Curves 


Normalized Output Current aa ee Time Normalized Output Current 
vs Forward Current vs Load Resistance vs Ambient Temperature 
rei a IF = 20 mA (50% Duty Cycle) 
. Zag sot z RISE TIME —— & +20 a | 
Pe aes FALL TIME --- S100 f— Papeete Tp 
& 100b—+— Se ae Se oo w ae ee a 
3 eof +4 a SOP ot Pe 
y— S OE OTS Coa pe 
2 of teste 42 Seo semamme 
ae a, / A g BS «fo ttiittt ttt ty 
ae GY // a a a 2 g Ree eSeseaae 
= = 2 VCE=10¥ a 
2a (RR ees aca 
= / i Retae s = NORMALIZED TO 
Ta = 25°C 


§ 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 
IF - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms TA - AMBIENT TEMPERATURE - °C 


Relative Output Current Reduction in Output Current Due to 
vs Time LED Heating vs Forward Current 


- % 


DUE TO LED HEATING 


| 
80F IC(ON) Is read the instant LEO current 1s apphed. The 
light path ts then blocked with an opaque object. 30 
seconds later the opaque object 1s removed and 
9 ICION) 1s read again. This curve represents the per 
cent reduction in IC(ON) between these two readings. 


RELATIVE OUTPUT CURRENT 
REDUCTION IN OUTPUT CURRENT 


5 10 15 20 25 30 3540 
t- TIME - HOURS IF - FORWARD CURRENT - mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPB847TX/TXV 
May 1993 


(S)) OPTEK 


Hi-Rel Slotted Optical Switches 
Types OPB847TX, OPB847TXV, OPB848TX, OPB848TXV 


Features 


e Non-contact switching 

e Apertured for high resolution 

e Hermetically sealed components 

¢ Components processed to Optek’s 
screening program patterned after 
MIL-S-19500 for TX and TXV devices 


Description 


The OPB847TX, OPB847TXV, 
OPB848TX and OPB848TXV each 
consist of a gallium aluminum arsenide 
LED and a silicon phototransistor 
soldered into a printed circuit board then 
mounted in a high temperature plastic 
housing on opposite sides of a 0.100 
inch (2.54 mm) wide slot. Photo- 
transistor switching takes place when- 
ever an opaque object passes through 
the slot. Both device types have a 0.025 
inch (0.635 mm) by 0.06 inch (1.52 mm) 
aperture in front of the phototransistor 
for high resolution positioning sensing. 


The OPB847TX, OPB847TXV, 
OPB848TX and OPB848TXV use 
optoelectronic components that have 
been processed and tested as either TX 
or TXV components per MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


| 
eC [3 
3 ihe 


Lad 510(12.95) ra :260(6.60) 


.490(12.45) .240(6.10) 
.210(5.33) 
= | .190(4.83) 
OPTI 


.360(9.14) 
.340(8.64) 


.110(2.79) 
pees 29) 


-130(3.30) 
-120(3.05) 


.435(11.05) 
(415(10.54) 


Le 


-185(4.70) -425(10.80) 


165(4.19) 
.019(0.48) pin 
.016(0.41) 


.310(7.87) | | 
290(7.37) 


DIMENSION ARE IN INCHES (MILUMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 

Operating Temperature ..... 0.00... cee cee eee eee eee -65°C to +125°C 
Storage Temperature ... 0.0... ccc cee cece eee ees -65°C to +150°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case 5 sec. 


WIN-SOIDEHNG ION) eager Garetic eure) aarti wan eeaie sae nee aed 240°C") 
Input Diode 

Foiwald DG Cunent.2:-.43.45.35 Oanex te hu tolsaks ete tess cee tee tan as 50 mA 
Meverse: Voltage 24. Gictace auch eee ewe teas oe Sak Ae et eked eted 2.0V 
Power DISSIPANON. «4. nin ioaddeadeds ens iwe elastase se Seek wee ee 100 mw®) 
Output Phototransistor 

Collector-Emitter Voltage ........ 0. ccc cee eee eee eee eee teens 50 V 
EmitterCollector VONAGG 0c cick tao coke ewes ea eh ew tessa diss 7.0V 
Power DiSsinatlon~ iss: scene d aere piace eA Ge wed ee waa a Ga eal 100 mw?) 


Notes: 

(1) Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.00 mW/°C above 25°C. 

(3) Methanol or isopropyl alcohols are recommended as cleaning agents. 


_ Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


Normalized Output Current 
vs Ambient Temperature 


300 
ree oD abe 
we 200 MALIZED T Typ 
IF=20 mA l # 
: puaar : 
= 100p-—+-_}+-_+-_ yA +. ae 
3 so-—+—_+_ yt + = 
5 fe 
Of 2 
tom] =) 
a 40 = 
= N 
= = VCE=10V 
= 5 IF = 20 mA 


NORMALIZED TO 
° 


10 
§ 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 
IF - FORWARD CURRENT — mA TA - AMBIENT TEMPERATURE ~ °C 
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Types OPB847TX, OPB847TXV, OPB848TX, OPB848TXV 
Electrical Characteristics (T, = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX |UNITS TEST CONDITIONS 


Input Diode 


1.00 | 1.35 I = 20.0 mA 

Ve Forward Voltage) 1.20 | 1.55 Iz = 20.0 mA, Ta = -55°C 
80 | 1.20] 1.60} V_ | Ip=20.0 mA, Ta = 100°C 
Output Phototransistor 


a 
IC(OFF) Collector-Emitter Dark Current || 0.2 | 100 | nA | Voce = 10V, Ilr =0 
| | 10 | 100 | pA | VoE = 10V, Ir = 0, Ta = 100°C 


oO 


IR Reverse Current 


Hi REL OPTO 


op) 
ft 
Zz 
ud 
Pa 
© 
Q. 
= 
) 
O 


Coupled 

IC(ON) On-State Collector Current) | OPB847 | | oma | Voce = 10.0 V, Ir = 20.0 mA 
25 | | mA | Vce = 10.0 V, Ip = 20.0 mA, Ta = -55°C 
opas47| 25 | =| | mA _ [Vee = 10.0 V, Ip = 20.0 mA, Ta = 100°C 

opes48/ 1.0 | | | mA |VcE=10.0V, lp =20.0mA 
opss4s| 0.6 | =| = | mA |Vce=10.0V, Ip = 20.0 mA, Ta = -55°C 
opps4s| 06 | | | mA |Vce=10.0V, Ip = 20.0 mA, Ta = 100°C 

Vce(saT) | Collector-Emitter Saturation OPB847 


Voltage 


ew 0.30 Ic = 2.0 mA, Ip = 20.0 mA 
rao 036 


OPB848 Ic = 500 pA, Iz = 20.0 mA 


t; | Output Rise Time OPB847| —| 12.0 | 20.0] us | Vcc = 10.0 V, Ir = 20.0 mA, 
eee gre [00 [160 w= tas 

ty Output Fall Time opes47| —s| 12.0 | 20.0| ys | Voc = 10.0 V, Ir = 20.0 mA, 
opps4s} | 8.0 | 15.0| ps |RL=1,0000 


(4) Measurement is taken during the last 500us of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 


Rise and Fall Time Reduction in Output Current Due to Relative Output Current 
vs Load Resistance LED Heating vs Forward Current vs Time 


IF = 20 mA (50% Duty Cycle) 
Vec=5V 


RISE TIME —— 
FALL TIME --~ 


| 
IC{ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
'{ IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


tr, tf — RISE AND FALL TIME - psec 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


RELATIVE OUTPUT CURRENT 


aes OE, 
nee: aes 
aes aay 
as a 

000 10,0 


| 5 5 10 15 20 25 30 35 40 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB870 
May 1993 


(Sf) OPTEK 


Hi-Rel Slotted Optical Switches 
Types OPB870N, OPB870L, OPB870P, OPB870T Series 


Package N 


Features 


Non-contact switching 

Choice of apertures 

Choice of minimum Icon) 
Hermetically sealed components 
Components processed to Optek’s 
screening program patterned after 
MIL-S-19500 for TX and TXV devices 
e S level processing available 

e Plastic meets NASA publication 1124 


Description 


The OPB870 series slotted optical switch 
consists of a gallium aluminum arsenide 
LED and a silicon phototransistor - 
soldered into a printed circuit board then 
mounted in a high temperature plastic 
housing on opposite sides of a 0.125 
inch (3.18 mm) wide slot. Photo- 
transistor switching takes place when- 
ever an opaque object passes through 
the slot. Options include phototransistor 
aperture widths of 0.050 inches (1.27 
mm) or 0.010 inches (0.25 mm) for high 
resolution positioning sensing. 


The OPB870 hi-rel series uses optoelec- 
tronic components that have been 7 
processed and tested as either TX or 
TXV components per MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Package P 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 

Operating Temperature ..... 00.0... ccc ce eee eens -65°C to +125°C 
Storage Temperature ......... 0. cece cee cee scence eveeee -65°C to +150°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case 5 sec. 


with soldering iron] 2.0.0.0... ccc cee ec ee eee teen ete n eens 240°C") 
Input Diode 

Forward: DG Curent aa 25.643 cheese bone howe ee bere ee ering a 50 mA 
REVEIse VONAGG® 22.6 tee etin tebe ceed peeiee Sarasa se atason 2.0 V 
POWGr DISSIDALION” 444.0 beta ve ts twa aad eee eee Gag eas 100 mw?) 
Output Phototransistor 

Collector-Emitler VolaGe ij awacactad cota taaewe was weaewa bodies 50 V 
Emitter-Collector Voltage: i. «2 vc oe 5 hae ae eee Oe DEES FE aN 7.0V 
Power DISSIDAUON as decors eee tend ew aw eS WSEAS Gee HE ars 100 mw”) 


Notes: 

(1) Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.00 mw/°C above 25°C. 

(3) Methanol or isopropyl alcohols are recommended as cleaning agents. 


Part Numbering Guide 


ae 87. 
Optek Assembly Prefix 


Electrical Specification Variation 
O = Electrical Parameter A 


E 


Component Product Assurance Level 
TX = Pattemed Around TX of MiL-S-19500 
TV = Pattemed Around TXV of MIL-S-19500 


Aperture width in front of phototransistor 
5 = .050° (1.27 mm) 1 = .010" (0.25 mm)* 
Aperture length is .060" (1.52 mm) 


1 = Electrical Parameter B 
2 = Electrical Parameter C 


Mounting Configuration 
Both mounting tabs 

No tabs 

L = Single mounting tab, LED side 

P = Single mounting tab, phototransistor side 


Aperture width in front of LED 
5 = .050" (1.27 mm) 
Aperture iength is .060" (1.52 mm) 


za 
it 


“Parameter "A" only 
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Type OPB870 Series 


Electrical Characteristics (T, = 25°C unless otherwise noted) 


SYMBOL | PARAMETER | MIN | TYP |MAX|UNITS| TEST CONDITIONS 


Input Diode 


Ve Forward Voltage) le = 20.0 mA, Ta = -55°C 
0.80 lp = 20.0 mA, Ta = 100°C 


la___ [Reverse Curent |S Ot | 10 | WA [VR =2.0V 
Output Phototransistor 
Vipryceo: | Collector-Emitter Breakdown Voltage 50 110 V Ic = 1.0 mA, Ie = 0 of 
(BR) O 3 
Vipryeco | Emitter-Collector Breakdown Voltage 7.0 i100} | vy le = 100 PA, Ir =O CZ 
LWW O. 
IC(OFF Collector-Emitter Dark Current 02 | 100 | nA |Vce=10V, Ip =0 r2 
(OFF) ae) 
10 100 UA |Vce=10V, Ip =0, 
Ta = 100°C 
Coupled 
IC(ON). On-State Collector Current" ae i oar ae . 
Parameter A opps70 | 500] | | pA |VcE=10.0V, Ip=20.0mA 
OPB870 | 200 WA |VcE = 10.0 V, If = 20.0 mA, 
Ta = -55°C 
OPB870 UA |Vcg = 10.0 V, Ip = 20.0 mA, 
Ta = 100°C 
Parameter B opes71 |1000; | =| pA |Vce=5.0V, Ip =10.0mA 
OPB871 | 400 WA |Vce = 5.0 V,7 Ip = 10.0 mA, 
Ta = -55°C 
OPB871 | 400 WA |VcE=5.0V, Ir = 10.0 mA, 
Ta = 100°C 
Parameter C opps72 |1800| =| =| vA |Vce=0.4V, Ip =20.0mA 
OPB872 | 800 WA |VcE = 0.4V, If = 20.0 mA, 
Ta = -55°C 
OPB872 | 800 UA |VoE = 0.4 V, Ir = 20.0 mA, 
Ta = 100°C 
VcE(sAT) | Collector-Emitter Saturation Voltage OPB870 | | 0.20 0.30] Vi | Ico = 400 PA, Ip = 20.0 mA - 
OPB871 | —-| 0.20 | 0.30] V_ {Ic =800HA, Ip = 10.0 mA 
opss72 | —-| 0.20 | 0.30 | V__ {Ic = 1,800 pA, Ir = 20.0 mA 
t; | Output Rise Time opBs70 | —_—|_ 8.0 | 15.0 Vcc = 10.0 V, 
opea7: |_| 12.0[200/ ps |lr=200ma 
opB872 | —| 12.0 | 20.0/ ys |R_=1,0002 
t; | Output Fall Time opBs70 | —s- | 8.0 | 15.0| us |Vcc=10.0V, 
OPB871 | _| 12.0 | 20.0 I; = 20.0 mA, 
opB872 | _—| 12.0 | 20.0 R_ = 1,000 2 


(4) Measurement is taken during the last 500us of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Type OPB870 Series 


Package Configuration T 


MOLDED DOT INDICATES PIN 1 


.755 (19.18) 
.745 (18.92) 


.980 (24.89) 
.960 (24.38) 


.495 (12.57) 
7475 (12.07) - 
$30 (3.30) 


4 hes 
ee > ne 


130 (3.30) 
-120 (3.05) 


: = —— .438 (11.05) 
. : 415 (10.54) 

105 (2.67) 

.425 (10.80) .095 (2.41) 


| | 325 (8.26) 
.315 (8.00) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Package Configuration P 


MOLDEO ODT INOICATES PIN 1 


.622 (15.80) .130 (3.30) 
.632 (15.54) 120 (3.05) 
.737 (18.72) 
-727 (18.21) 
.495 (12.57) 
.475 (12.07) 
130 (3.30) 
| -415 (2.92) 
.385 (9.01) 435 (11.08) 
-335 (8.51) 415 (10.54) 
105 (2.67) 
.095 (2.41) 


| | .325 (8.26) 
.31S (8.00) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Package Configuration L 


-130 (3.30) 
.120 (3.05) 


MOLDED DOT INDICATES PIN | 


622 (15.80) 
“612 (15.54) 
.737 (18.72) 
<77 (18.21) 


.495 (12.57) 
_475 (12.07) 

.130 (3.30) 
=] 115 (2.92) 


105 (2.67) ee ea | 
.085 (2.41) .35S (9.01) 
45 (11.05) 
| 335 (8.51) — 
6415 (10.54) 
-425 (10.80) 
MIN 


| | .325 (8.26) 
.315 (8.00) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Optek Technology, Inc. 


1215 W. Crosby Road 


2 PLACES 


.260 (6.60) 
.240 (6.10) 


.130 (3.30) 
.120 (3.05) 


110 (2,79) 


NOM oPricaL 
.01S (0.38) 
.005 (0.13) 
.019 (0.48) 
.016 (0.41) 105 (2.67) 
095 (2.41) 
.260 (6,60) 
.240 (6.10) 130 (3.30) 
420 (3.05) 
.410 (2.79) 
wa optical © 
.015 (0.38) | 
.005 (0.13) 
.019 (0.48) 
.016 (0,41) 105 (2.67) 
.095 (2.41) 
. 2680 (6.60) 
.240 (6.10) 130 (3.30) 
120 (3.05) 


-110 (2.79) 


-O1S (0.38) | 


.00S (0.13) 


OPTICAL & 


-019 (0.48) 


.016 (0.41) 105 (2.67) 


.095 (2.41) 


Carrollton, Texas 75006 
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Package Configuration N 


MOLDED ODOT INDICATES PIN 1 


.495 (12.57) 
.475 (12.07) 


-130 (3.30) 
—| M15 (2.92) 


.355 (9.01) 


-435 (11.05) 
.335 (8.51) ———————- 


.415 (10.54) 


-425 (10.80) 
MIN 


| | .325 (8.26) 
.315 (8.00) 


.260 (6.60) 
-240 (6.10) 1 aa 
.120 (3.05) 
-110 (2.79) 
” ecerican t 


.015 (0.38) | 


.005 (0.13) 


.019 (0.48) | : 
@ eerie 
-O16 (0.41) .105 (2.67) 
.095 (2.41) 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


(214) 323-2200 Fax (214) 323-2396 


REDUCTION IN OUTPUT CURRENT 


Type OPB870 Series 


Typical Performance Curves 


Normalized Output Current 
vs Ambient Temperature 


Relative Output Current 
vs Time 


200 


a 


Pt A 
aa 
at 


RELATIVE OUTPUT CURRENT 


20 


NORMALIZED OUTPUT CURRENT - % 


10 
-40 -20 0 20 8640 60 = 80 


TA - AMBIENT TEMPERATURE - °C 


Normalized Output Current 
vs Input Current 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


Vop=10V 
Normalized to 


DUE TO LED HEATING - % 


IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


NORMALIZED OUTPUT CURRENT - % 


5 101520283035 5 10 15 20 25 30 35 40 
iF - FORWARD CURRENT - mA EPR Rp nee ie 


HI REL OPTO 


”) 
FE 
= 
Lu 
Zz 
O 
A. 
= 
OQ 
O 


Rise and Fall Time 
vs Load Resistance 


__ 
ao? 
IF = 20 mA (50% Duty Cycle) 


VCC=5 V 


Rise Time —— 
Fall Time ---- 


tr, tf — RISE AND FALL TIME - sec 


100 1K 5K =-10K 
RL - LOAD RESISTANCE - ohms 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Hi-Rel Optically Coupled Isolator 
Types OPI120TX, OPI120TXV 


Features 


¢ High current transfer ratio 

e 15 kV electrical isolation 

e Base lead provided for conventional 

transistor biasing 

¢ Components processed to Optek’s 
screening program patterned after 
MIL-S-19500 for TX and TXV devices 


Description 


The OPI120TX and OPI120TXV are 
optically coupled isolators, consisting of 
a gallium aluminum arsenide infrared 
light emitting diode (OP235TX or 
OP235TXV) and an NPN silicon 
phototransistor (OP804TX or 
OP804TXV) sealed in a high dielectric 
plastic housing. This series is designed 
for applications requiring high voltage 
isolation between input and output. 


High reliability processing is performed 
in accordance with MIL-S-19500 for both 
the infrared light emitting diode and the 
NPN silicon phototransistor at the 
component level. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.900 (22.86) * .100 (2.54) 
NOM 


.155 (3.94) 


400 (10.16) x .050 (1.27) 


(1) =, 
(2) == 


100 (2.54) ™ 
‘ ; = (20. 32) 
.700 (17.78) 


« THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE ONLY. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.320 (8.13) 


E 


. 300 (7.62) 


.320 (8.13) 


.300 (7.62) .OSO (1.27) * 


.022 (0.56) 
.012 (0.30) 


NOM 


OPI 120TX 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ........ 0... cee eens +15 kvDC") 
Operating Temperature .........0. 00. ccc ce cece eee -65°C to +125°C 
Storage Temperature ........ 00. cc cece eet eeeeeeeeees -65°C to +150°C 
Soldering Temperature [1/16 in. (1.6 mm) from case for 5 sec. 


with soldering iron] 2.0.0.0... ccc cece eee tenn tee eee nents 240°C 
_ Input Diode 
Forward DG: Cunrent « 252 dau Gear ds Aiken argh cibd ore de he de wees ots 100 mA 
MeVeISe VONAGC: fied fa cade es, hears ewe nee Re Saa eke moe eae 2.0V 
Power DISSIDAliON: <4. .4ts6'n ee Beas. & heh twa ames ae We ce ee 200 mw?) 
Output Phototransistor 
Continuous Collector Current ....... 0... cece tee eee eee 50 mA 
Collector-Base Voltage ..o.s:5<4.06 se ev ed eceein Saws OOS woes ewer eee Pee 50 V 
CollectorEmitter Voltage: sasx.00e00s444ueusteiew seen eaide twas beens 50 V 
Emitier-Base V Ola: 63 cae de ent Se eS eee ee A Rew tees 7.0 
POWOr DISSIDANON: a5 accse cha wih aie ois COs wae here Sea oo eS 250 mw) 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together in air witha 
maximum relative humidity of 50%. If suitably encapsulated or oil immersed, the isolation 
voltage is increased to at least 25 kV. 

(2) Derate linearly 2.0 mW/°C above 25°C. 

(3) Derate linearly 2.5 mW/°C above 25°C. 

(4) Methanol or isopropyl alcohols are recommended as cleaning agents. 


Carrollton, Texas 75006 (214) 323-2200 
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Types OPI120TX, OPI120TXV 
Electrical Characteristics (T, = 25°C unless otherwise noted) 


SYMBOL PARAMETER | MIN | TYP | MAX | UNITS TEST CONDITIONS 


Input Diode 


Ve Forward Voltage) | 1.20 | 1.60 | 1.90] V_ | Ip =30.0 mA, Ta = -85°C 


/1.50| V_— |lp=30.0 mA, Ta = 100°C 


F090 


Output Phototransistor 


VisrycBo | Collector-Base Breakdown Voltage | 50} 80} | Vv | Ic = 100 pA, le =0, lp = 0 


Vipr)yceo | Collector-Emitter Breakdown 110 V Ic = 1.0 mA, Ip = 0, Ip = 0 
Voltage 


Ic(orF) |Collector-Emitter Dark Current | | 0.2 | 100 | nA |Vce=10V, Ig =0, Ir=0 
| | 10 | 100 | pA |Vce=10V, Ip =0, Ir = 0, Ta = 100°C 


Coupled 
Ic(ON) / 20] | | mA |Vce=5.0V, Ig =0, Ip =10.0mA 
| 42} | | mA |Vce=5.0V, Ip =0, Ir = 10.0 mA, Ta = -55°C 
/ 42] | | mA |Vce=5.0V, Ip =0, Ir = 10.0 mA, Ta = 100°C 


ees = | Ic = 2.0 MA, Ip = 0, Ip = 20.0 mA 
pw 


kK See Note 1 


On-State Collector Current®) 


VcE(saT) | Collector-Emitter Saturation 
Voltage 


Viso Isolation Voltage (Input to Output) 
t, Output Rise Time }15.0| ps |Voc = 10.0 V, Ic = 2.0 mA, Ri = 100 Q 
ty __| Output Fall Time 115.0] us | Vcc =10.0V, Ic = 2.0 mA, Ri = 100 Q 


(5) Measurement is taken during the last 500s of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPI125TXV 
May 1993 | 


Dorn 


Hi-Rel Photologic™ Optically Coupled Isolator 
Type OPI125TXV 


Features 


High current transfer ratio 

15 kV electrical isolation 

Direct TTL/LSTTL interface 

High noise immunity 

Data rates to 250 KBaud 
Components processed to Optek’s 
Hi-Rel screening program 


Description 


The OPI125TXV is an optically coupled 
isolator consisting of a gallium aluminum 
arsenide infrared light emitting diode 
(OP235TXV) and a monolithic integrated 
circuit which incorporates a photodiode, 
a linear amplifier and a Schmitt trigger 
on a single die (OPL800TXV) sealed in a 
high dielectric plastic housing. The 
device features TTL/LSTTL compatible 
logic level output which can drive up to 8 
TTL loads directly without additional 
circuitry. Also featured are medium 
speed data rates to 250 KBaud with 
typical rise and fall times of 70 nsec. 
This device is designed for applications 
requiring high voltage isolation between 
input and output. High reliability 

_ processing is performed in accordance 
with MIL-S-19500 and MIL-S-883. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.800 (20.32) 
.700 (17.78) 


.900 (22.86) 
NOM 


es 7 


.400 (10.16) 
NOM 


.320 (8.13) 


.300 (7.62) (2) J —— 


.320 (8.13) 

—_ .022 (0.56) 

.300 (7.62) ——_—_——— NOM 
.012 (0.30) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage .......... 2. . cee eee eee +15 kvDC") 
Operating Temperature ...... 0.0... ccc cee cece eee eee -65°C to +125°C 
Storage Temperature .. 0.0.0.0... ccc cece ee eee ees -65°C to +150°C 
Soldering Temperature [1/16 in. (1.6 mm) from case for 5 sec. 


with soldering iron] 2.0.0... ccc eee ete ene teen teen eens 240°C 
Input Diode 

Fomwatd DC Curent 2.06 oS obatceawet ee tw eee etek evenkeae deans 100 mA 
ReVeIse VOlAQG : ascsont coke Coriiensad tte wrwht eden eee aa weasd en 2.0 
POWer DISSIDALION: °c 3. Soa tet eek ee wena sao ee Ca ae Sake 200 mw”) 
Output Photologic™ 

Supply Voltage, Vcc (not to exceed 3 seconds) ...............--.00- +10.0 V 
Duration of Output Short to Vcc or Ground .............02 2s eee eee 1.00 sec 
Power DISSIDATION ave cacti caer cn Cee sees Cees abe Peewee reas 200 mw®) 


Notes: 

(1) Measured with input leads shorted together and output leads shorted together in air with a 
maximum relative humidity of 50%. If suitably encapsulated or oil immersed, the isolation 
voltage is increased to at least 25 kV. 

(2) Derate linearly 2.00 mW/°C above 25°C. 

(3) Derate linearly 2.0 mW/°C above 25°C. 


OPI125TXV Schematic 


F 


Fax (214) 323-2306 


(214) 323-2200 


Carrollton, Texas 75006 - 
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Type OPI125TXV 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | TYP |MAX |UNITS TEST CONDITIONS 


Input Diode 


roa0 [125 [150 | V_[ie=i00ma 
Ve Forward Voltage”) le = 10.0 mA, Ta = -55°C 
|0.70 | 1.10 | 1.30 | V_ |Ir=10.0 mA, Ta = 100°C 


Photologic™ 


” 
O 
loc Supply Current | 1 7.0 | 15.0] ma — Voc = 5.2 V, lp =O 0r 7.5 mA 35 
rs 
Coupled Ee 
IF(4) | LED Positive-Going Threshold P| | 75 | mA [Vee =5.0V 


Current 


Pf | 7.5 | mA Voc = 5.0 V, Ta = -55°C 
| | | | 7.5 | mA [Voc = 5.0 V, Ta = 100°C 
nay _[Mistwesehaio | fet 


Voy {High Level Output Voltage | 2.4 | | | V [Veg = 4.8 -V, lon = -800 pA, Ip = 7.5 mA 
los Short Circuit Output Current }-120 | mA | Voc = 5.2 V, Ip = 7.5 mA, Output = GND 
Viso Isolation Voltage (Input to Output) Ed kV | See Note 1 
tt; [Output Rise Time and FallTime | | 70.0| 100 | ns |Vcc¢=5.0V, Ta =25°C, Ip = 0 or 10.0 mA 
tpLH, tpH_ | Propagation Delay and Low to High = f = 10.0 kHz, D.C. = 50%, R, = 8 TTL Loads 
& High to Low 
(4) Methanol or isopropyl alcohols are recommended as cleaning agents. 
(5) Measurement is taken during the last 500s of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 


oO 
oO 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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(Sf OPTEK 
Product Bulletin OPI150TX ce es ee 


May 1993 


Optically Coupled Isolators 
Types OPI150TX, OPI150TXV 


WHITE DOT INDICATES 
REO END POSITIVE LEADS 
INDICATES LEO (020 (0.51) 


-015 (0.38) 


.100 (2.54) (2) .100 (2.54) | 


g 22 (8.13) | series | 3.17 (80.52) .0S0 (1.27) 
.300 (7.62) NOM 3.15 (80.01) 


" 400, (10. 16) 


™ CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


. &*® THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE 


Features | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


e High current transfer ratio Input-to-Outout Voltage -s.is-d. cane cpss ee Seda en vee e wea caw hs + 50kvbc") 
e 50kV electrical isolation Storage Temperature Range ............ cece eee eee eens -65°C to +150°C 
e Base contact lead for conventional Operating Temperature Range .............0ccc cece cece eens -65°C to +125°C 
transistor biasing | Lead Soldering Temperature[1/16 inch (1.6mm) from case for 5 sec. with soldering 
e Components processed to Optek's MOD) pacatacsed et ehutiea ae nw Dek winds Cr hd Gente mat ata been een aha prance nas aie 240°C 
screening program patterned after Input Diode 
BET eel enon tol Rane: ey eaMcge: Continuous Forward Current .......... 0.0. cece ee eee ee eens 100mA 
‘nti Reverse Voltage....... ee ee ee eee eer eee eres er 2.0V 
Eeechiplon POW6r DISSIDAUON ; o5. fees ded aussi eek ois are eee eT Aa 200mw®) 
The OPI150TX and OPI150TXV are Output Photosensor 
optically coupled isolators, consisting of Contnuous Collector Currents occas 4c suk vee wi wees oe ede eaied Ws 50mA 
a gallium aluminum arsenide infrared Collector-Emitter VOWtage «5.5.6 ics tin ciiale bee baa ear aa 50V 
light emitting diode component Emitior-Base Vollag@sccsc scavedce a tewwee ewes en Rae ke cea eke ee STS 7.0V 
(OP235TX or OP235TXV) and optically Collector-Base Voltage. iin acesserevekawwweatisowse oan st howws eens 50V 
coupled to an NPN silicon Power Dissipation................00000 eee ee eee re nee 250mw") 
phototransistor component (OP804TX or _Notes: 
OP804TXV) by means of a light pipe (1) Measured with input and output leads shored together in air with maximum relative humidity 
and sealed in a high dielectric plastic (2) persis Inca Diode WiPehabeve 2e°G: 
housing. This series is designed for (3) Derate linearly 2.50mW/°C. above 25°C. 
applications requiring very high voltage (4) Methanol or isopropanol are recommended as cleaning agents. 
isolation between input and output. 
Schematic 
High reliability processing is performed 
in accordance with MIL-S-19500 for both 
the infrared light emitting diode and the 
NPN silicon phototransistor at the (et. ~~ +—@ (3) 
component level. | | 
RE a west 
(2) @+ +e (5) 
OP1150 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 — Fax (214) 323-2396 
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Types OPI150TX, OPI150TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL; PARAMETER | MIN | TYP |MAX|UNITS| _——TESTCONDITIONS 


Input Diode 
Ir = 30 mA, Ta = -55°C 


VF Forward Voltage 10 | 1.4 | 1.7 V 
12 | 16) 1.9 V 
0.9 | 1.15) 1.5 VV |Ip = 30 mA, Ta = 100°C 


In___|Reverse Curent =| | 0.1 | 10 | HA [Va=2.0V 
Output Photosensor 


l-F = 30 mA 


Hi REL OPTO 


“) 
cad 
a 
Li) 
z 
O 
ou 
= 
eo) 
O 


15.0/ ps |Vcc=10.0V, Ic=2.0 mA, RL= 1002 


Output Fall time Vcc = 10.0 V, Ic = 2.0 mA, Ri = 100 0 


(5) Measurement is taken during last 500us of a single ms test pulse. Heating due to increased pulse rate or pulse width can cause change in 
measurement results. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology,inc. | 1215W.Crosby Road —_ Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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| Product Bulletin OPI210 
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~ @).oPTEK 


Surface Mount Optically Coupled Isolators 
Types OPI210, OPI211 


Features 


e Micro-miniature package ideal for 
hybrid applications 

e TTL, DTL compatible 

e High DC current transfer ratio 

e Four bonding pads for attaching to 
hybrid substrates 

e 1kV electrical isolation 

e High efficiency gallium aluminum 
arsenide emitter 


Description 


The OPI210 and OPI211 are optically 
coupled isolators each consisting of a 
gallium aluminum arsenide LED anda 
silicon phototransistor mounted and 
coupled on a thick film ceramic 
substrate. These solid-state 
optocouplers are ideal for hybrid 
applications. Four thick film bonding 


pads make electrical connections easy. 


The OPI210 and OP1211 are identical 
except for the DC current transfer ratio. 
Both were designed with high reliability 


in mind and are ideally suited for use in 


MIL-STD-883 hybrid applications. 


.095 (2.41) 


.085 (2.16) .004 (0.10) 


Bees .012 (0.30) x 45° 
PIN i 


EMITTER (3) WW /Y (4) COLLECTOR 


.095 (2.41) 
.085 (2.16) 


ANODE (1) @_N¥ (2) CATHODE 


.026 (0.66) 


.024 (0.61) 
4 PLACES 


(on eae 
.070 (1.78) MAX 
nro, 5 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


WHITE DOT INDICATES 
ANODE (PIN 1) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ..... 0.0... cece cece cece eee ees +1000vDc") 
Storage Temperature Range ............. ccc cece cece eee e ees -65°C to +150°C 
Operating Temperature Range .............cccee cece eee ees -55°C to +125°C 
input Diode 

Continuous Forward DC Current ......... 0... cece eee eee eee eee ees 50mA 
Peak Forward Current (1 us pulse width, 300 pps) ..................0020e 1.00A 
Meverse Vola: cist ciewdennawweti esa at cine en aetna an 3.0V 
Power Dissipation .< 406.0..45. 00848 Lee pewners ee News eeeeee ees ere 6omw?) 
Output Sensor 

Continuous Collector Current...... 0... 0. cece eee eee tenes 50mA 
Collector-Emitter Voltage cic. bck ae eee eee eS ehiaw ene cease ... 85V 
Emitter-Collector Voltage ........ 0... cece cece eee ene n eee eeennee 7.0V 
POWGE DISSIPAUON: nS. seu dGa enna. exdawacnes eRe maa RKse eee ys es 100mW*) 
Notes: 


(1) Measured with input diode bond pads shorted together and output bond pads shorted 
together. 

(2) Derate linearly above 65°C free air temperature at the rate 1.0mW/°C. 

(3) Derate linearly above 25°C free air temperature at the rate of 1.0mW/°C. 


Device mounting may be achieved using _ 
silver or gold filled epoxies. The OPI210 
and OP1211 are sensitive to some hybrid 
cleaning processes. Consult factory for 
details. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPI210, OPI211 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL} PARAMETER —Cs|s«MIN | TYP__| MAX | UNITS/ TEST CONDITIONS 
input Diode 
Ve___[ForwardVoltage—SSSSCS~sdSCS*~‘“~*~di‘CAS«S«dCBO CV =| tp = 10.0mA 
in__[Reverse Current «|S Ot (100 ‘(A | Va=2.0V 


Output Sensor 


ViBr)ceo | Collector-Emitter Breakdown Voltage 3 = |80 | {Vf Ic = 100pA, Ir = 0 
V(BR)ECO | Emitter-Collector Breakdown Voltage 70 |100 | |v | le = 100pA, IF =0 
IcEo _| Collector-Emitter Dark Current — [20 | 100 {nA | Vce=20V, Ir=0 


Coupled 


Ic/lF DC Current Transfer Ratio OPI210 200 . Vce = 5.0V, IF = 10.0mA 
OPI211 350 Vce = 5.0V, IF = 10.0mA 
VceE(SAT) | Collector-Emitter Saturation Voltage oa fae Ic = 2.0mA, IF = 20mA 


tr Output Rise Time us Vcc = 10.0V, Ri = 100Q 
tt Output Fall Time us Pulse width = 100ms, 
duty cycle = 1% 


H! REL OPTO 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
13-77 


Product Bulletin OPI340 
May 1993 rs 


Zero Voltage Crossing Optically 
Coupled Triac Driver 
Type OPI340 


Features 


e For 220 VAC operation 

e 1000 VDC electrical isolation 

e Zero voltage crossing for reduced 
EMI, line noise, and improved static 
dV/dt 

¢ TO-78 hermetically sealed package 

e Optek’s Military screened version 
available on request 

e -55°C to +125°C operating range 


Description 


The OPI340 consists of a gallium 
aluminum arsenide infrared emitting 
diode and a monolithic integrated circuit 
containing a photodiode and a zero 
voltage bidirectional triac driver, 
mounted in a six pin TO-78 hermetic 
package. The device is intended to be 
used for low power DC controlling of 
power triacs which in turn control 
resistive, inductive, or capacitive loads 
powered from 220 VAC. Zero voltage 
crossing ensures that the device will not 
turn on until the line voltage reduces to 
15 volts, typical. 


Optek Technology, Inc. 


1215 W. Crosby Road 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


019(0.48) 
200(5.08) MAX Olea} 6 LEADS - GOLD PLATED KOVAR 
100(2.54) MAX 
SEE NOTE 1 

=| a 02) MAX 


owe 51 | 
.370(9.40 


'335(8.51 


soos 2 ci ae 
ee) 


NOTE 1: THIS ees 
1S CONTROLLED AT TH 
HOUSING SURFACE. 


SUBSTRATE 


ial 218 LMR a ae NEED TO THE 
RIAC DRIVER S MUST 


BOTTOM VIEW NOT BE EXTERNALLY CONNECTED. 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ........... cee eee eee eee +1.0 kvoc") 
Operating Temperature 


Storage Temperature ...........0 cc cece eect eee ee tenes -65°C to +150°C 
Soldering Temperature (1/16 inch from case for 5 sec. 

W/SOIMSTING: ION) sates ccsneuteod sare oneness v Seve aa ea ew lee elatam a eareeee hades 240°C 
Input Diode 

Forward DC Current (65°C or below) ......... 0.0 cece eee eee eee e eee 40 mA 
REVEISG: VONAGE: cswciy code tas eee aaa Sou seee eee ang Aas 3.0 V 
POWER DISSIDQNON: i0:5.2-4 54. wd ww aw aad toe eae Gee Mand 60 mw”) 


Output Photosensor 
Off-State Terminal Voltage ........... 2. cece eee te tee ene eee 400 V 


On-State RMS Current (Full Cycle, 50-60 Hz, Ta = 25°C) ............. 100 mA 
On-State RMS Current (Full Cycle, 50-60 Hz, Ta = 70°C) .............. 50 mA 
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%) ...... 1.20A 
Power DISSIDAUON cao e as bal Sek HR ae OS koh ee ew ee 300 mw®) 
Notes: 


(1) Measured with inputs shorted together and outputs shorted together. 
(2) Derate linearly 1.0 mW/°C above 65°C. 
(3) Derate linearly 3.0 mW/°C above 25°C. 


Carroliton, Texas 75006 (214) 323-2200 
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Type OPI340 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
SYMBOL PARAMETER | MIN | TYP |MAX [UNITS TEST CONDITIONS 


Input Diode 

(1.80 | V_ [Ip=40.0mA 

le = 40.0 mA, Ta = -55°C 
l= = 40.0 mA, Ta = 125°C 
WA |VR=3.0V 


Ve Forward Voltage 


IR Reverse Current aay 


Output Phototransistor 


—s 
ie) 
© 


o_o, 
NI 
ui 
oh 
on wo] = 
< 


nA |Vprem = 400 V 

Vopr = 400 V, Ta = 85°C 

A |Vprm = 300 V, Ta = 125°C 

It = 100 mA, Ir = 15.0 mA 

It = 100 mA, Ir = 15.0 mA, Ta = -55°C 
ltm = 100 mA, Ir = 15.0 mA, Ta = 125°C 
Ru = 2.5 kQ 


> 


lpRM Peak Blocking Current, Either Direction 


Hi REL OPTO 


op) 
Ke 
= 
LW 
Zz 
oe) 
ae 
= 
© 
O 


dV/dt Critical Rate of Rise of Off-State Voltage | 100 


Coupled 


” 


Vrmw = 3.0 V, RL = 1500 
A |VrmM = 5.0 V, Rp = 150 Q, Ta = -55°C 
mA |Vry=5.0 V, Ry = 150 Q, Ta = 125°C 


ler LED Trigger Current Required to Latch 


NO 
=) 


lH Holding Current, Either Direction 
Viso Isolation Voltage VDC_ | See Note (1) 
ler = 15.0 mA 


Vichy Zero Voltage Crossing Inhibit Voltage r  f)CUdf ao | Cd pp = 15.0 MA, Ta = -55°C 


iii -f [ao [Vier = 15.0 mA, Ta = 125°C 
| | | 800 | pA | Ier = 15.0 mA, Vert = 400 V 
Inq) | Leakage Current in Inhibit State | [| 600. | pA irr = 20.0 mA, Vurt = 400 V, Ta = -55°C 
| | | 300 | pA [Ir = 22.0 mA, Vat = 300 V, Ta = 125°C 


ros 
oe 
foal 
aaa 
||. 
Vu Peak On-State Voltage, Either Direction Peal 
iw 
| 100_ 
a 
a 
— 
fod 
1000 
—_ 


t. 
ro) 
< 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPL800TXV 
June 1993 


(S), OPTEK 


Hi-Reliability Photologic™ Hermetic Sensors 


Type OPL800TXV 


Features 


e 100% screened and quality 
conformance tested to Optek’s Hi-Rel 
program 

e Direct TTL/STTL interface 

e Hermetic, lensed TO-18 package 

e@ Mechanically and spectrally matched 
OP235/OP236TX/TXV LEDs 


Description 


The OPL800TXV is a high reliability 
optoelectronic microcircuit that _ 
incorporates a photodiode, linear 
amplifier, and Schmitt trigger on a single 
silicon chip. The device features 
TTL/STTL compatible logic level output 
which can drive up to 8 TTL loads 
without additional interface circuitry. The 
Photologic™ chip is mounted on a 
standard TO-18 header which is 
hermetically sealed in a lensed metal 
can. These devices are mechanically 
and spectrally matched to the OP235TX/ 
TXV and 236TX/TXV infrared emitting 
diodes. All parts are processed to 
Optek’s 100 percent screening program 
patterned after Method 5004 of 
MIL-STD-883 and the quality 
conformance testing in Method 5005 for 
Class B devices. Complete details of the 
Hi-Rel program are given on the 
following pages. 


Typical characteristic curves are shown 
on the commercial OPL800 data sheet. 


Optek Technology, Inc. 


1215 W. Crosby Road 


068 (1.73) 
045 (1.14) 


.202 (5.13) 
.187 (4.75) GND 


030 (0.76) 
MAX 7] 


(3) 
019 (0.48) _ 
016 (0.41) 100 (2.54) 
Vee DIA NOM 
(2) 


DIA 


048 (1.22) 


: 028 (0.71) 


.046 (1.17) 
036 (0.91) 


187 (4.75) 
179 (4.55) 


230 (5.84) 

209 (6.31) | if 

es 500 (12.7) i 
MIN 


OUTPUT 
(1) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, Vcc (not to exceed 3 SEC.).. 1... kee ee eee ee +10.0V 
Storage Temperature Range .............. cece eee eee e ee eee -65°C to +150°C 
Operating Temperature Range .......... 0.0.0 e cece eee eees -55°C to +125°C 
Lead Soldering Temperature [1/16 (1.6mm) inch from case for 5 sec. with soldering 
WON deems Cantos eof cun ethos aN aaa etek ee en a bas 240°C") 
Power Dissipation..........0.ccceccececeececeecececevencevcess 250mwW®?) 
Duration of Output Short to Vcc or Ground ........ 2... cece eee es 1.00 sec. 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 2.5mW/°C above 25°C. 
(3) Light measurements are made with A = 935nm. 


Schematics 
OPLSO0TXV (Totem-Pole Output Buffer) 


Fax (214) 323-2396 


(214) 323-2200 


_ Carrollton, Texas 75006 
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Type OPL800TXV 


100% Processing 


Mil-STD-883 Conditions OPL800TXV 
|__Method | 


Internal Visual 2010 ConditionB i (attt—“‘<‘ ;O;*~*” B 100% 
High Temperature Storage 1008 Condition C, Ta = 150°C, t = 24hrs. 100% 


Temperature Cycle 1010 Condition C, 10 Cycles, -65°C to 150°C, 100% 
"on min. each extreme 


Constant Acceleration 2001 Condition E, Y1 orientation, 5K G’s for 1 min. 100% 


Hermetic Seal 1014 Fine: Condition A or B, 5 X 10 °atm cc/sec 100% 
Gross: Condition C, D, or E y 
O 
Power Burn-in“) 1015 [Condition B, Ta = 25°C, Voc = 5.25V, 100% FZ 
t = 168hrs. min C4 
Ww OL 
cS 
I§ 


Sel | 1014 (Fine leak, Gross leak 100% 
Extemal Visual Examination | 2009 | 100% 


(4) 100% electrically tested to the limits in Subgroups 1 and 9 of the Group A table before and after burn-in. 


Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 


Symbol Examination MIL-STD-883 n/c 


or Test 


a ae ee ee ee ee 
| loon __|Supply Current, High | 9005 [Voc =5.25V,E5=2.0mWlom? ||| 18.0 | mA | 
tee Sepmy Goren —__ 65. enn 8267 20. 8 
a, ton tstoupnvetge [07 Vo=475 ns t2ank &20 | [| oa 


High Level Output Voltage Voc = 4.75, lon = -800pA, 
Eo = 2.0mWicm? 

Short Circuit Output Voltage 3011 |Vcc = 4.75, Ee = 2.0mWicm?, -30 | -120 | mA 
Output = GND 


Sbgeupa® |__| __}ts-wae___j2/_¥_¥_ 
| loch __|Supply Current, High | 3005_[Voc=5.25V,Ee=2.0mWiem? | || 18.0 mA | 
| tock [Supply Current, Low | 9005 [Vco=525V.Eo=0 | || 15.0 | mA 
ve, lwtnatcupa vps | aor esas tam no | | [owe v 


High Level Output Voltage 3006 {Vcc = 4.75V, lon = -800i/A, 2.4 
Es = 2.0mWicm 


a re Tas -65°C ea a ee ae 
| loc: [Supply Current, High | 9005_[Voo=5.25V,E9=20mWiom? | |_| 15.0 | mA | 
ee 
[ver tow svt Ouputvoige 007 Nor=476V,taetaamd.eo=0 | [| 040 |v 


VOH High Level Output Voltage Voc = 4.75V, lon = -800i/A, 
Eo = 2.0mW/cem? 


subgroup | 
| titi [Rise andFailtime | 3004 [Voo=50V,AL=8TTLioads | || 70.0 | ns 
Propagation Delay, Low-High | 3008 |Voc=5.0V,RL=8TTLloads | || 10.0 | us 
|__ tem [Propagation Delay, High-Low | 3003 [Vco=5.0V,RL=8TTLloads | || 10.0 | as | 


(5) Light Source is a gallium arsenide light emitting diode with a typical rise time of 500 nanoseconds. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Type OPL800TXV (SP OPTEK 


Group B Inspection 
(Performed on each inspection lot) 


Examination MIL-STD-883 LTPD 


0 failures 
Physical Dimensions | ote | 
Subgroup 2 
O failures 
rere ae 


Subgroup 3 


1 device 
0 failures 


Solderability 2003 | Soldering Temperature = 260°C + 10°C P| 


O failures 
Condition C or D Bud 
Subgroup 7 | 5 | 


Group C Inspection Die Related Tests 
(Performed every 3 months) 


Examination | MIL-STD-883 LTPD 


Subgroup 1 
Condition C, 10 cycles, -65°C to +150°C, 10 minutes max @ 

extremes, 5 minutes max transfer time 
| Constant Acceleration -—«|-—«-2001—CY Condition E, 30K G’s, Y1 only for 1 minute P| 
| EndPoints |__| Group A, Subgroup 1 te 
Vc = 5.0V, Ta = 150°C, t = 1000hrs eal 
aa Group A, Subgroup 1 Eee! 


Hermetic Seal . 
Fine Leak ICondition AorB, 5x 10°atm ce/sec 
Gross Leak Condition C, DorE 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPL800TXV 


Group D Package Related Tests (performed every 6 months while in production) 


| Examination or Test 


Subgroup 1 
Physical Dimensions 


Subgroup 2 
Lead Integrity 


Hermetic Seal 
Fine Leak 
Gross Leak 


Subgroup 3 
Thermal Shock 


Temperature Cycling 


Moisture Resistance 


Hermetic Seal 
Fine Leak 
Gross Leak 


End Points 
Subgroup 4 


Mechanical Shock 


Hermetic Seal! 
Fine Leak 
Gross Leak 


End Points 
Subgroup 5 


Salt Atmosphere 

Hermetic Seal 
Fine Leak 
Gross Leak 


pe 
Method 


2016 


1010 


1004 


MIL-STD-883 
Conditions 


Condition B2 (Lead Fatique) 


Condition A or B, 5 X 10° atm cc/sec 
Condition C, D, or E 


Condition B, 15 cycles, 125°C to -55°C, 5 minutes 
minimum @ extremes, 10 sec maximum transfer time 
Condition C, 100 cycles, -65°C to +150°C, 10 minutes 
minimum @ extremes, 5 minimum transfer time 


Se a 


1014 


Condition A or B, 5 X 10°’ atm cc/sec 
Condition C, D, or E 


Group A, Subgroup 1 


2002 Condition B 
Vibration, Variable Frequency 


Constant Acceleration 


Condition A _ 
Condition E, 30K G’s, Y1 only for 1 minute 


Condition A or B, 5 X 10° atm cc/sec 
Condition C, D, or E 


Group A, Subgroup 1 


te 


Condition A 


Condition A or B, 5 X 10° atm cc/sec 
Condition C, D, or E 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(214)323-2200 Fax (214)323-2396 


HI REL OPTO 
COMPONENTS 


Optek Technology, Inc. 121 5 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Sp. OPTEK TECHNOLOGY, INC. 


7p) 
O 
be 
i o. 
rO 
I fh 
a 
i. 


HI-REL FIBER OPTIC 
COMPONENTS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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(SP, OPTEK 
Product Bulletin OMF320TX/TXV 


April 1993 


High Reliability 
Fiber Optic GaAlAs LED 
Types OMF320TX, OMF320TXV 


.131 (3.33) 
.121 (3.07) 


500 f 32-70) 
MIN 


"208 (5.28) ° 182 (4.62) i 048 (1.22) 


.028 (0.71) 
.030 ie | g oi) 3 
MAX .016 (0.41) 
.046 (1.17) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) "036 (0.91) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e High radiant output for fiber optic ROVEISG VONA0C Sie ck eaten cates eee eee eke ee oe eee eee ee 1.0V 
applications Continuous Forward Current ........... 0.0 c cece eee eee ee eee eens 100maA4) 
e High speed Storage Temperature Range........ soe iets Rela aa tants gata! es -55°C to +150°C 
e Electrically isolated from case Operating Temperature Range .............0cc cece e eee cues -40°C to +125°C 
e Processing patterned after JANTX or —_ Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
JANTXV of MIL-S-19500 WOR) Sateccdennhs wear aalsnreng tee bee ccna ba SE ah ales ewe aeaak 240°C") 
ar Notes: 
Description (1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
; ; ; (2) Graded index fiber 50m core: N.A. = 0.20. 
The OMF320 LED provides fiber optic - (3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
users with high coupled power and wide (uW/1000). , 
bandwidth in an easily mounted (4) Derate linearly @ 1.0mA/°C above 25°C . 


hermetic package (5) Prebias @ SmA current. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 
TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100 MA @ 25°C 
Refractive OMF320TX/TX 
indexs 
so25um | Graded | 0.20 


62.5/125um 0.28 34W 
100/140um 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 i (214) 323-2200 Fax (214) 323-2396 
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Types OMF320TX, OMF320TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


ee ae 
Ie=100mMA 


— ForwardVotage | 4.7 | 20) V_ [le=100mA 


| Ap |Peak Output Wavelength 830 | 850 | 870 | nm |ir= 50 mA 


Spectral Bandwidth Between Half 35 lr =50 mA 
“> a Points 


_t _|OutputRiseTime |S 6.0 | 8.0 | ns ie =100mA, 10%-90% "| oe nee 
a Touputraline SS) 60100 ws Ir = 100 mA, 90%-10760) _ 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT Pees Seger erree 


1000 
900 
800 
700 


ep) 
O 
ke 
io 
ame) 
th 
a 
LL 


RELATIVE RADIANT INTENSITY 


RELATIVE RADIANT INTENSITY 


5 -25 0 25 50 75 100- 125 0 25 50 75 100 125 150 175 200 
T ‘a AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 


600 700 800 900 1000 1100 65 25 0 25 50 75 100 125 


WAVELENGTH Nanometers T ‘‘ AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF321TX/TXV 
— April 1993 


High Reliability 


Fiber Optic GaAlAs LED in SMA Receptacle 
Types OMF321TX, OMF321TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 

e Processing patterned after vANIA or 
JANTXV of MIL-S-19500 


Description 


The OMF321 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. | 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


mace (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


“3 
THREADS 


.15S (3.94) .280 (7.11) 


.400 (10.16) 
MIN. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voltage............. ee Gi esh bn ete Oi aa ee ee eer ack beck AS 1.0V 
Continuous Forward Current ......0...0 0... cece ee eee tence ene 100mA 
Storage Temperature Range ..............0 ccc cece eee eees -55°Co +150°C 
Operating Temperature Range ............... cece cece cece -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

IO pistes eras eece cesta eon tc ged btei ases Sea aemane eaters eae ace 240°C 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 504m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: “dBm = = 10 log 
(uW/1000). - 


(4) Derate linearly @ 1.0mA/C above 25°C. 


(5) Pre Bias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typica Coupled Power 
Ir = 100 mA @ 25°C 


Refractive OMF321TX/TX 
Index 


P eoiceun | cemied Seo ae 


62.5/125um Graded 34uW 


1o0M140um | Graded | 0.29 


200/300um”* 
*PCS - Plastic Clad Silica 


96uW 
360nW 


Carrollton, Texas 75006 (214) 323-2200 
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Types OMF321TX, OMF321TXV 


Electrical Characteristics teristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN |TYP/MAX|UNITS| _TESTCONDITIONS 
ee a 


— Forward Voltage FoxwnrtYotepe jaz 20} ae ee = 100 mA 
Ap [Peak Output Peak Output Wavelength 870 | nm |ip=50mMA sid 50 mA 


Spectral Bandwidth Between Half 35 l- =50mA 
a= Points 


__t: [Output Rise Time ot a Ir = 100 mA, 10%-9 = 


Output Fall Time 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT Pp nes ee eer awe 


1000 
900 
800 
700 
600 


500 
400 
350 
300 
250 


RELATIVE RADIANT INTENSITY 
[om } 
co 


RELATIVE RADIANT INTENSITY 


CCCs 
Loekene 
ew 


0.2 
pelosi 
55 -25 75 100. 125 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE ~°C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 


vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 


600 700 800 900 ~=6.'1000_~Ss«1100 55 -25 0 25 50 75 100 125 


WAVELENGTH Nanometers i Ne AMBIENT TEMPERATURE — °C 
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Product Bulletin OMF322TX/TXV 
April 1993 


(SP OPTEK 


High Reliability 


Fiber Optic GaAlAs LED in ST* Compatible Receptacle 
Types OMF322TX, OMF322TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular style receptacle 

e Processing patterned after JANTX or 
JANTXV of MIL-S-19500 


Description 


The OMF322 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, anda 
dust cap. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S 19500. 


*ST is a registered trademark of AT&T 


.086-56 UNC-28 ak ea ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


. 375-24 UNF~2A 
THREAD 
.410 (10.41) 


.155 (3.94) .400 (10.16) 
MIN 
.B10 (20.57) 
.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.375 (9.53) = fit — ea ‘ .500 (12.70) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse: VOliage 6 heals heaeeg ee ni oui dea eee ened eee eeeea den 1.0V 
Continuous Forward Current ........... 00.20 cece ee ee eee teens 100mA) 
Storage Temperature Range ............ 0. cece eee cee eee -55°C to +150°C 
Operating Temperature Range ...............000e cece eeeecs “40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
The) ene ne eet ere nt eRe rat Amie CEN ee eee 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100 mA @ 250C 


Refractive 


62.5/125ym 0.28 
Step | 0.41 | 3600 


*PCS - Plastic Clad Silica 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF322TX, OMF322TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


tr Output Rise Time 
Output Fall Time 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT SAPO penNe hone 


1000 
900 
B00 


700 
600 


op) 
O 
kK 
co 
oO 
=o 
Dw 
a 
iL 


z = 
ra 2 1.00 500 
: inne7en : 
z 2 350 
ge TTYL TT 2 
> > 
0.25 
0 
55 -25 O 25 50 75 100° 125 0 25 50 75 100 125 150 175 200 
. 7 A AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 


vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 
o> 


15 
pe 
ETT 
13 
600 700 =. 800 900 1000 # 1100 55 -25 0 25 50 75 100 125 
"WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE — °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMF340TX/TXV 
April 1993 


High Reliability 


Fiber Optic GaAlAs High Speed LED 
Types OMF340TX, OMF340TXV 


Features 


e High radiant output for fiber optic 
applications 

e High speed 

e Electrically isolated from case 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF340 LED provides fiber optic 
users high coupled power and wide 
bandwidth in an easily mounted 
package. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.131 (3.33) 
.121 (3.07) 


.500 (12.70) 
MIN 


@ .100 (2.54) 
NOM 


.185 (4.70) 
.182 (4.62) 


.030 esl Lo 
MAX 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.220 (5.59) 


.208 (5.28) .048 (1.22) 


.028 (0.71) 


.019 (0.48) 
.016 (0.41) 


.036 (0.91) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Voliage. a4 byt cewses caged se wie aun Gee eke we Eee aes 1.0V 
Continuous Forward Current .......... 0.00. e eee eee eee eee es 100mA™) 
Storage Temperature Range ..............00cceeeeeeeeeaees -55°C to +150°C 
Operating Temperature Range ............. 0... cece ce eee eee -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

AORN) yess sere he bea eoe. an ou ean eee aria er see aes 240°C) 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100 mA @ 25°C 


Refractive OMF340TX/TXV 
Index 


s0/125um | Graded | 0.20 | 25uWW 


e2.5/125um | Graded | 0.28 
100/140m Graded | 0.29 _ 


200/300um* 0.41 
*PCS - Plastic Clad Silica 


45uW 
125uW 
475uWw 


Carrollton, Texas 75006 
14-8 


(214) 323-2200 Fax (214) 323-2396 


Types OMF340TX, OMF340TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[Symbot] Parameter «(| Min | Typ | Max | Unis | Testonaiions | 
FP [Radiant Power uipst =| 200/250, | Wir = 100mA 
‘ve Formate | a | 20 |v le=toome 


oe Spectral Bandwidth Between Half | fs] fm l— = 50mA 


Power Points 
128 60 | oe tee ok son 
| 45) 60, ns | IF= 100mA, 90%-1 10%") 


Output Rise Time 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY ea: es AGG | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT Be Ne ay ene an 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


55 -25 0 25 50 75 100: 125 50 75 100 125 150 175 200 
T AT AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 
11 19 
1.0 
0.9 18 
Ee 08 e 
2 06 i 
2S = 46 
E ; oan 
noe ee es 2 15 
a om oe ees... we 
ae OE | ' 
ee ee ee ee. ee re SSRRSEE 
600 700 #800 900 1000 #1100 55 75 100 125 
"WAVELENGTH Nanometers | T,— AMBIENT TEMPERATURE — °C 


A” 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMF341TX/TXV 
April 1993 


(SP) OPTEK 


High Reliability 


Fiber Optic GaAlAs High Speed LED insma Receptacle 
Types OMF341TX, OMF341TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular SMA style receptacle 

e High Speed 

e Electrically isolated from case 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF341 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


Po (5.84) ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


THREADS 
.155 (3.94) . 400 Cio te? .280 (7.11) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Heverse: VONAGe 4 aoc5s se ode teed eee dedae cca sues ete seae eahees 1.0V 
Continuous Forward Current ........ 0.0.00 ccc eee eee eee eee e eens 100mA“ 
Storage Temperature Range ............. 0c cece cece teen eee -55°C to +150°C 
Operating Temperature Range .............00 cece cece eee ees -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
HOU so% otek sie eta otietes ante tens Catena te idtiete aedae 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10s sec. max when flow soldering. 

(2) Graded index fiber 501m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
IF = 100 mA @ 25°C 
Refractive OMF341TX/TXV 
Index 
so/i2sum | Graded | 0.20 | 25 
| 62.5/125um | Graded | 0.28 | 45 


too/14oum | Graded | 0.29 | 125uW 
200/300um" 475uW 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 (214) 323-2200 


14-10 


Fax (214) 323-2396 


Types OMF341TX, OMF341TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter 


TYPICAL PERFORMANCE CURVES 


RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 


naa eo ew 
Pi sn OH 


RELATIVE RADIANT INTENSITY 
ro) 
co 

RELATIVE RADIANT INTENSITY 


55 -25 0 2 50 75 


T ke AMBIENT TEMPERATURE — °C 


100 125 0 25 


RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 


0 a a ae, ae 


0 
600 700 800 900 1000 1100 55 -25 0 
WAVELENGTH Nanometers 


RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 


90 75 100 
FORWARD CURRENT - mA 


FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 


25 50 
T,~ AMBIENT TEMPERATURE ~ °C 


‘cis [Tet Gonions 
Taw fata 
ie=s0maA 


- 


xa 
nm ir = 
Lia 
ns 
ns 


lc = 100 mA, 10%-90%"") 
le = 100 mA, 90%-10%") 


NOMOGRAPH 


dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 
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Product Bulletin OMF342TX/TXV 
April 1993 


High Reliability 
Fiber Optic GaAlAs High Speed LED 
Types OMF342TX, OMF342TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 

performance 

Popular style receptacle 

High Speed 

Electrically isolated from case 

Processing patterned after JANTX 

and JANTXV of MIL-S-19500 


Description 


The OMF342 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the _ 


device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


*ST is a registered trademark of AT&T 


Optek Technology, Inc. 


1215 W. Crosby Road 


(Sp), OPTEK 


in ST* Compatible 
Receptacle 


.086-56 UNC-2B 


.235 (5.97) 
ar MAX ANODE. CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) ae .500 (12.70) 


- a 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


. 375-24 UNF-2A 
THREAD 
.15S (3.94) 


.810 (20.57) 
.790 (20.07) 


.400 (10.16) 
MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse VONEGC 6. 030i dive dard ieaadadaddre et coeur teehee s ee evaowas 1.0V 
Continuous Forward Current .......... 0... c cece eee eee eens 100mA™) 
Storage Temperature Range .............cceeeeeeeeee ee aees -55°C to +150°C 
Operating Temperature Range ............. cece cece cence -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
GRA pees serene oe etal dan cttw ihica ered Pere ete hota cae rosea ceeds nee 240°C") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
lc = 100 mA @ 25°C 
Refractive OMF342TX/TXV 
Index 
s0/125um | Graded | 0.20 | — 25uW 
62.5/125um | Graded | 0.28 |  45HW 


toori4oum | Graded | 0.29 | 1254W 


200/300.m* 475uW 
*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF342TX, OMF342TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Po [Radiant Power Output 200 25.0 |W |I=100mA 
Ve (Forward Voltage | 7 20) Ve t00mA 
2p [Peak Output Wavelength | 830 | 850 |870| nm Ir=S0mA 


Spectral Bandwidth Between Half 35 le =50mA 
ss een 


t, [OutputRiseTime Rise Time | 45 | 60) ns |lp=100mA, 10%-90%") l- = 100 mA, ene 
ee eee 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 
RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT ee eres 


eee Te) 


RELATIVE RADIANT INTENSITY 
=) 
oo 


RELATIVE RADIANT INTENSITY 


0.2 
OS i 
55 -25 25 50 75 100: 125 0 25 50 75 100 125 150 175 200 
T,~ AMBIENT TEMPERATURE ~ °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 
vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 


600 700 800 900 1000 1100 55 -25 0 25 50 75 100 125 
"WAVELENGTH Nanometers T,~ AMBIENT TEMPERATURE ~ °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMF345TX/TXV 
April 1993 


High Reliability 


Fiber Optic GaAlAs High Speed LED 
Types OMF345TX, OMF345TXV 


Features 


@ High radiant output for fiber optic 
applications 

e High speed 

e Electrically isolated from case 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF345 LED provides fiber optic 
users with high coupled power and wide 
bandwidth in an easily mounted hermetic 
package. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.131 (3.33) 


.500 (12.70) 
.121 (3.07) MIN 


@ .100 (2.54) 
NOM 


.185 (4.70) 
. 182 (4.62) 


.030 ode a 
MAX 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.220 (5.59) 
.208 (5.28) 


hs Gs (1.22) 
.02B (0.71) 

NS 
| 45° 


.046 (1.17) 
.036 (0.91) 


.019 (0.48) 
.016 (0.41) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


FROVEISG: VONAGS. 403 ed ee Geran pine on as Se bied ey aetna eaten’ 1.0V 
Continuous Forward Current .........0. 0.0 c cece cee cet e ene enee 100maA) 
Storage Temperature Range...................0000- Le Gupte -55°C to +150°C 
Operating Temperature Range .............000eeee eee eees .. ~40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

OMI sccxae atari ute ao ne octane deca tia et ditnee 240°C") 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100 mA @ 25°C 
Refractive OMF345TX/TXV 
Index 
50/125um | Graded 25uW 
62.5/1254m 45uW 
100/140um Graded 0.29 125uW 
200/300um" 475uN 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 
14-14 


(214) 323-2200 Fax (214) 323-2396 


Types OMF345TX, OMF345TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter ‘in | Typ | Max [uate | Test Conditions 
Po  |Radiant Power Output aa aceite 
Vr_|Forward Voltage far [ 20 | v [stom 
ap Peak Output Wavelength a 


B Spectral Bandwidth Between Half 35 nm |lpF =50mA 
Power Points 
tr Output Rise Time | | gs | 4.5 ns I Ir = 100 mA, 10%-90%") 
| (Output Fall Time as | 4.5 ons Ir = 100 mA, 90%-10%" 


TYPICAL PERFORMANCE CURVES 


NOMOGRAPH 


RELATIVE RADIANT INTENSITY RELATIVE RADIANT INTENSITY | 
vs. AMBIENT TEMPERATURE vs. FORWARD CURRENT om Ganversson 


1000 
900 
800 


700 
600 


500 
400 
350 
300 


RELATIVE RADIANT INTENSITY 
oO 
co 

RELATIVE RADIANT INTENSITY 


“Tey 
a 


0.2 | 
55 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 
T i AMBIENT TEMPERATURE — °C FORWARD CURRENT - mA 
RELATIVE RADIANT INTENSITY FORWARD VOLTAGE 


vs. WAVELENGTH vs. AMBIENT TEMPERATURE 


FORWARD VOLTAGE - VOLTS 


RELATIVE RADIANT INTENSITY: 


Coon aca 


“e600 700 900 900 1000 1100 55 25 50 75 100 125 
WAVELENGTH Nanometers Tp ee °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMF346TX/TXV 
April 1993 


High Reliability 


(S), OPTEK 


Fiber Optic GaAlAs High Speed LED insma Receptacle 
Types OMF346TX, OMF346TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 

performance 

Popular style receptacle 

High Speed 

Electrically isolated from case 

Processing patterned after JANTX 

and JANTXV of MIL-S-19500 


Description 


The OMF346 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


ae (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


am ee (7.11) 


THREADS 
.155 (3.94) 


.400 (10.16) 
MIN. 


OIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


MeVverse VONAGE. 6 .ctsc ewe k ie ehs chee Sea cue eee ee knee eee’ 1.0V 
Continuous Forward Current .........0. 0.000 cece ee ence e eee eee 100mA“ 
Storage Temperature Range ..............cc cece cece eee eens -55°Cto +150°C 
Operating Temperature Range .............0000eceeeee cence -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering (1 
240°C 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50m core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uwW/1000). 

(4) Derate linearly @ 1.0mA/°C above 25°C. 

(5) Prebias @ 5mA current. 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100 MA @ 25°C 


index 
sean _Gnded_/|_o0_}_agu¥t_ 
Graded | 028 | au 
| t00/40um | Graded | 0.29 | 125uW 


*PCS - Plastic Clad Silica 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF346TX, OMF346TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter 


Radiant Power Output 


Forward Voltage 
Peak Output Wavelength 


Spectral Bandwidth Between Half 
Power Points 


tr Output Rise Time 


TYPICAL PERFORMANCE CURVES 


RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 


RELATIVE RADIANT INTENSITY 
RELATIVE RADIANT INTENSITY 


79 


T < AMBIENT TEMPERATURE — °C 


RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 


RELATIVE RADIANT INTENSITY 
FORWARD VOLTAGE - VOLTS 
fo>) 


ee 


600 700. ~=—- 800 900 1000 1100 
WAVELENGTH Nanometers 


0 


te Output Fall Time 


100 125 0 


== 


Min | Typ | Max 
20.0 | 25.0 uW 


V 


35 
3.5 | 4.5 ns 
3.5 | 4.5} ns 


RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 


25 


50 75 100 125 150 175 200 


FORWARD CURRENT - mA 


FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 


25 0 


25 50 75 


T A AMBIENT TEMPERATURE — °C 


100 125 


nm il-=50mA 


lz = 100 mA” 


IF = 100 mA 


le =50mA 


le = 100 mA, 10%-90%°) 
Iz = 100 mA, 90%-10%") 


NOMOGRAPH 


dBm - uW Conversion 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 


Carrollton, Texas 75006 
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_ Product Bulletin OMF347TX/TXV 
_ April 1993 


(SP OPTEK 


High Reliability 


Fiber Optic GaAlAs High Speed LED in ST* Compatible 


Types OMF347TX, OMF347TXV 


Features 


e Component pre-mounted and ready 
to use 

@ Pre-tested with fiber to assure 
performance 
Popular style receptacle 
High Speed 

- Electrically isolated from case 
Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF347 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 


The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 


screening and conformance test plan 
patterned after MIL-S-19500. 


*ST is a registered trademark of AT&T 


Optek Technology, Inc. 


1215 W. Crosby Road Carrollton, Texas 75006 


Receptacle 


235 (5.97 
AS ) ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) 


.500 (12.70) 


. 375-24 UNF-2A 
THREAD 

.155 (3.94) 410 (10.41) 
.810 (20.57) 


.790 (20.07) 


.400 (10.16) 
MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse: VOlNage sos 5 60d.06 ot po Seeds eho SeaGoawwis sees 6 oe aes 1.0V 
Continuous Forward Current ........ 0.0.0... ccc eee eee eee eens 100mA™) 
Storage Temperature Range ........... 0c cece eee cece ee eens -55°C to +150°C 
Operating Temperature Range ........... 000 cc cece cece eens -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

OM sae taunts Pacis ee tememas wa eaies ocean uene cee a eae bans 240°C") 

Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(2) Graded index fiber 50um core: N.A. = 0.20. 

(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 
(uW/1000). 

(4) Derate linearly @ 1.0mA/C above 25°C. 

(5) Prebias @ 5mA current . 


TYPICAL COUPLED POWER into OPTICAL FIBER 


Typical Coupled Power 
Ir = 100 MA @ 25°C 


Refractive OMF347TX/TXV 
index 
25uW 
45uWw 


so/r25um | Graded | 0.20 
62.6/125um | Graded | 0.28 | 


100/140um Graded 


0.29 
2oo/s0qum" | Step | _o4t | 475uw 


*PCS - Plastic Clad Silica 


(214) 323-2200 Fax (214) 323-2396 
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Types OMF347TX, OMF347TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Symbol Min | Typ |Max/ Units | __Test Conditions 
| Po Radiant Power Output 20.0 IF = 100 mA” 


Peak Output Wavelength 830 | 850 lF=50mA 
Spectral Bandwidth Between Half 35 
Power Points 


A Touptrie tine | a [a | ne tim, tom 


TYPICAL PERFORMANCE CURVES 
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Product Bulletin OMF420TX/TXV 
April 1993 


High Reliability 
Fiber Optic High Speed PIN Photodiode 
Type OMF420TX, OMF420TXV 


Features — 


e Electrically isolated TO-46 Package 

e High speed, low capacitance 

e Optimized for fiber optic applications 
using 50 to 200 micron fiber 

e Processing patterned after JANTX or 
JANTXV of MIL-S-19500 


Description 


The OMF420 is a low noise silicon PIN 
photodiode mounted in a special TO-46 
package for fiber optics applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 
improves signal to noise performance in 
typical short haul LAN applications. 


The PIN Photodiodes are designed 
to interface with multimode optical 
fibers from 50/125 to 200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.131 (3.33) 


.500 (12.70) 
.121 (3.07) MIN 


GO .100 (2.54) 
NOM 


.220 (5.59) - 185 (4.70) 


208 (5.28) .182 (4.62) 


a (1.22) 
030 fae Z NY, 
MAX 


.028 (0.71) 
J .019 (0.48) ie 
.016 (0.41) 4s° 
/.046 (1.17) 
.036 (0.91) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


MOVEIse: V OAGE isaac sie nee dbot. ee ox iw se sed eee ewe wed baas 100VDC 
Continuous Power Dissipation..........0.... 00 cee eee ence ees 200mw" 
Storage Temperature Range ............ ccc ccc cece eees -65°C to +150°C 
Operating Temperature Range ...........00ccceeee eee ee eens -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
ARON osuisteses cet aewecah tunel iota Giese wa and ee Al een d boeoansin trees 240°C) 
Notes: 


(1) Derate linearly @ 2.0mW/°C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 wW optical power @ 850 nm. 
Responsivity levels apply to 50 ym, 62.5 um and 100 ym core optical fibers. 

(4) Rt = 50 Q 10%-90%. 

Typical Performance Curves 


Relative Spectral Response 


LLITI IAN TT 
SERMEP AREER 


Normalized Responsivity | 
a el ee 
ae SS a ee ee 
a a Se ee 


Carrollton, Texas 75006 Fax (214) 323-2306 
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(214) 323-2200 


Type OMF420TX, OMF420TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[symbol | __ Parmer [in| Typ [War] Unto] Test Gontione 

| [FuwResponsity —oas|oss| [Aw vn=sov® 

[ie [oakcuren |i on [| ma [vansov 

ie petra ing fem | 

+ ewmatierine || 0 ne fastsv® 
[oes | 


Field of View 


Typical Performance Curves 
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Product Bulletin OMF421TX/TXV 
April 1993 


High Reliability 


(SP) OPTEK 


Fiber Optic High Speed PIN Photodiode in sma Receptacle 
Type OMF421TX, OMF421TXV 


Features 


e Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular style receptacle 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF421 consists of a hermetic PIN 


photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


ai .230 (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


— (7.11) 


THREADS 


.155 (3.94) .400 (10.16) 
MIN. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ReVerse Vollades. ois nie h ett aedde dad nee seaat wheat Gas Ree weads 100VDC 
Continuous Power Dissipation .......... 0.0.00. cece ee eee eens 200mw) 
Storage Temperature Range .............. 2.0 cece eee eee -55°C to +150°C 


Operating Temperature Range ............... cece eee eee -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


TOM lactate eeu tala pelo eisai nce aeee mene: Beare need 240°C?) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. 
Responsivity levels apply to 50 xm, 62.5 um and 100 ym core optical fibers. 

(4) Rt = 50 Q 10%-90%. 

Typical Performance Curves 


Relative Spectral Response 


aR Ms 

CoC 
CCN a shades 
ater aeeeesik 


Normalized Responsivity 


BaP aeERSR RE 
Vitti ttt i 


70 a0 90 0 100 
Wavelength (nm) 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OMF421TX, OMF421TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


TR FuxResponsivty ios oss || AW. 

Tb akcurent a 

[ap [Peak Response Wavelngth |_| 680. 
[4 lowmtrisorme | eo || 
[Gr Total Capactanco S80 | 


Typical Performance Curves 
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Product Bulletin OMF422TX/TXV 
April 1993 


(SP OPTEK 


High Reliability 
Fiber Optic High Speed PIN Photodiode 
Type OMF422TX, OMF422TXV 


Features 


e Component pre-mounted and ready 
for use 

e Pre-tested with fiber to assure 
performance | 

e Popular style receptacle 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


The OMF422 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/230 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


*ST is a registered trademark of AT&T 


Optek Technology, Inc. 


1215 W. Crosby Road 


in ST* Compatible 
Receptacle 


086-56 UNC-28 235 (5.97) ANODE CATHODE 


.100 (2.54) DIA. 
NOM. 
.375 (9.53) 


.500 (12.70) 


CASE 


. 375-24 UNF-2A 
THREAD L : 
.155 (3.94) 400 (10. 16) -410 (10.41) 


.810 (20.57) 
.790 (20.07) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse Vollagen.. tsiy cesta sem deeeuGws acces eee eee seas 100VDC 
Continuous Power Dissipation... .......... 2... cee eee tenet ees 200mW") 
Storage Temperature Range ..............:cecee eee ee ee enes -55°C to +150°C 
Operating Temperature Range ............. 0:2 eee eee eee -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 


TRON. bears t3s ace Poke Ceeeew nae ae eae eee eee eae ee 240°C?) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. 
Responsivity levels apply to 50 jum, 62.5 wm and 100 um core optical fibers. 

(4) Rt = 50 Q 10%-90%. 

Typical Performance Curves 


Relative Spectral Response 


TOON 
COPA 
CCEA 
A 


Normalized Responsivity 


Wavelength (nm) 


Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OMF422TX, OMF422TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Fsymoot | Paramstr | win | Tp [Wax [Unto | Toocoations 
Rn Fuxresponiy ows oss) [AW Vazsov® 
ie Dakcuren |i 80 | mA ensov 
ip Peak Respensewaveierah | [eo| fm] 
Ta lowputrisetine | so || ne Nantsov® 
or Tota Capectance =) 30) | pF Venznov 


Typical Performance Curves 


DARK CURRENT RISE TIME 
vs. AMBIENT TEMPERATURE vs. REVERSE VOLTAGE 
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(SP), OPTEK 
Product Bulletin OMF430TX/TXV | | 


April 1993 


High Reliability 
Fiber Optic High Speed PIN Photodiode 
Type OMF430TX, OMF430TXV_ 


.131 (3.33) 
.121 (3.07) 


. 500 (12.70) 
MIN 


220 (5.89) 185 (4.70) ¢ | if 
'208 (5.28) ° 182 (4.62) ag OF (1.22) 
{ .028 (0.71) 
030 (0 gl a .019 (0.48) er L NY 
MAX! .016 (0.41) ; 45° 
.046 (1.17) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 036 (0.91) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Electrically isolated TO-46 Package REVEISG VONAUG x ceeded ttend Yor ntec dare Gusti aeaae eres 100VDC 
e High speed, low capacitance Continuous Power Dissipation. .................0.: ie Sater Saket 200mw”) 
e Optimized for fiber optic applications = Storage Temperature Range .............. 2. cece eee ee eee -65°C to +150°C 
Be 50 to bate dus bes pee Operating Temperature Range .............0cc cece cee eeees -55°C to +125°C 
e Processing patterned after or 
JANTXY of MIL-S-19500 re Soldering Temperature [1/16 inch (1.6mm) from case a sec. with gg ne 
; Notes: 
Description (1) Derate linearly @ 2.0 mW/C above 25°C. 


. : re (2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
The OMF430 is a low noise silicon PIN (3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. 
photodiode mounted in a special TO-46 Responsivity levels apply to 50 xm, 62.5 um and 100 um core optical fibers. 


package for fiber optics applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
region. Low capacitance improves signal 
to noise performance in typical short 
haul LAN applications. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 1215 W. Crosby Road _. Carrollton, Texas 75006 © (214) 323-2200 Fax (214) 323-2396 
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Type OMF430TX, OMF430TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


sneer [Mr] Typ [Max] Unto | Tes Contions 
Tn Fuxresponity —idoas| oss | | AW Vacs 
[ie [pakcuren |i on | 50| mA Vaesov 
ip [Peak ResponseWavelengh || s60| [m| 
we lowputriseTine | 08 || ns Van 600V, ns, TROD 
1 lowputriseTine 1 || ns Vn 15.00, 80, T0720 
1 fouputtisotine || 20| | ne Van Bav.A=s0n,10%-e0% 
or [Tota Capectance |) 48 [20 oF 
rov Rewotvew SS wo) ee 


Typical Performance Curves 


DARK CURRENT Relative Spectral Response 
vs. AMBIENT TEMPERATURE 


\/ 
e2RRRRR ERE 
AGRE GEOR RERS 
ae eee eRe 


DARK LEAKAGE CURRENT (nA) 
Normalized Responsiviity 


T,- AMBIENT TEMPERATURE - (°C) 


Wavelength (nm) 
DARK CURRENT Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voltage 


DARK LEAKAGE CURRENT (nA) 
CAPACITANCE (pF) 


0.0 
0 10 20 30 40 50 60 70 80 90 100 0 1 2 3% 40 50 6 70 8 9 = 100 
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Product Bulletin OMF431TX/TXV 
April 1993 


High Reliability 


(SP), OPTEK 


Fiber Optic High Speed PIN Photodiode in sma Receptacle 
Type OMF431TX, OMF431TXV 


Features 


@ Component pre-mounted and ready 
to use 

e Pre-tested with fiber to assure 
performance 

e Popular style receptacle 

e Electrically isolated from case 

e Processing patterned after JANTX or 
JANTXV of MIL-S-19500 


Description 


The OMF431 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ANODE CATHODE 


ras ea (5.84) 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) .500 (12.70) 


| cdg (7.11) 


6 
THREADS 


.155 (3.94) .400 (10.16) 
MIN. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Reverse: V Ola G = a5 aids heeded eave ah ye OEE I ewe ear aes 100VDC 
Continuous Power Dissipation............. 2... cece cece eee eens 200mw) 
Storage Temperature Range ............00cce cece ence eens -55°C to +150°C 
Operating Temperature Range ............. cece eee eee ee eee -40°C to +125°C 


Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 

HOG) sc etactuictste tra torsumane tenes neeueen acaneerussneeteiaad 240°C?) 

Notes: 

(1) Derate linearly @ 2.0mW/C above 25°C. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

(3) Test @ Va = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. 
Responsivity levels apply to 50 um, 62.5 ym and 100 um core optical fibers. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type OMF431TX, OMF431TXV 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Ap 
tr 


tr 
Cr 


T symvor | __arametw | mn | Typ [Mex [Unto | Tot Conan 
PR FuxResponiviy = aaS 085) | AW Vacs 
Te [pakouren’ ——SSS)S* On | | mA nes 
ip [Peak Response Waveirah [|e tm | 
~ [ouputtisotine | =| 06 || ns Van S00v, mann, 100% 
Ti louputtisotine || 10) | ns Vn 15.00, wn, tone aO 
“cr [roa\capactanco =) 15 20 pF Mansy 


Typical Performance Curves 


DARK LEAKAGE CURRENT (nA) 


DARK LEAKAGE CURRENT (nA) 


DARK CURRENT Relative Spectral Response 
vs. AMBIENT TEMPERATURE 


RRR ESRReRRE 
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Dae _ Typical Capacitance 
vs. REVERSE VOLTAGE vs Reverse Voltage 


CAPACITANCE (pF) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. . 
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Product Bulletin OMF432TX/TXV 
April 1993 


High Reliability 
Fiber Optic High Speed PIN Photodiode _ inst T* Compatible 
Type OMF432TX, OMF432TXV i 


(SP, OPTEK 


.235 (5.97) 
MAX 


.100 (2.54) DIA. 
NOM. 


.375 (9.53) - .500 (12.70) 


_| 


Features 


e Component pre-mounted and ready 
for use 

e Pre-tested with fiber to assure 
performance 

e Popular style receptacle 

e Electrically isolated from case 

e Processing patterned after JANTX 
and JANTXV of MIL-S-19500 


Description 


375-24 UNF-2A 
THREAD L i 
.15S5 (3.94) 400 (10. 16) .410 (10.41) 


.810 (20.57) 
.780 (20.07) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


MeVeIse VONEGC aki ots ee taint ean aeekma naa ae how ees 100VDC 
Continuous Power Dissipation .............. 0... eee eee eee ees 200mw) 
Storage Temperature Range ...............00000e- mee aus -55°C to +150°C 
Operating Temperature Range .............ccc cee ee eee eee ee -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]....... ssetuedet mates bere at carte fa bok atte uae ea Su adtaee: 240°C) 
Notes: 


(1) Derate linearly @ 2.0mW/C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ Vr = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 pW optical power @ 850 nm. 


Responsivity levels apply to 50 ym, 62.5 pm and 100 jum core optical fibers. 
The OMF432 consists of a hermetic PIN 


photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 


The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 


The TX and TXV suffix indicates that the 
device is processed to Optek’s 
screening and conformance test plan 
patterned after MIL-S-19500. 


*ST is a registered trademark of AT&T 


Carrollton, Texas 75006 
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Optek Technology, Inc. 1215 W. Crosby Road (214) 323-2200 Fax (214) 323-2396 


Type OMF432TX, OMF432TXV 


Electrical Characteristics (Ta = = 25°C unless unless otherwise noted) 


Symbol Parameter Typ | Max | Units 
Flux Responsivity 0. aa ree Va=5. gy) 


Rk 

bo 

__p _Peak Response Wavelength | 
aoe 
Pe Output Rise Time 

ae Output Rise Time 

| Cr | Total Capacitance 


Typical Performance Curves 


Vr = 15.0V, Ri = 50, 10%-90% 


VR =5.0V, Ri = 50Q, 10%-90% 
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aeanaene GP OPTEK 
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High Reliability Hallogic™ Hall Effect Sensor 
Types OMH090B, OMHO090S 


.170 (4.32) .070 (1.78) 
.150 (3.81) .050 (1.27) 
.080 (2.03) -028 (0.71) 
REF 


.085 (2.16) 
.240 (6.10) 
-220 (5.60) 


.015 (0.38) | 
-005 (0.13) 


.020 (0.51) .010 (0.25) 


.030 (0.76) 


TYP 
.010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Lead finish is hot solder dip SUDPIY VONEGS:. VGC osays2 3 nda ein dis Suachnr SoNacenee Radi alana eanIe ase: 25V 
e Hermetic ceramic package Storage Temperature Range, Ts......... 0.0.0 e eee e ee eee -65°C to +150°C 
® Operates over a broad range of Operating Temperature Range, TA ............. 2. eee ee ee eee -55°C to +125°C 
supply voltages | Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
e Excellent temperature stability to RON ee dasi dette ates eraleun ee Soouseet: Escada S onsen eases ise 260°C 
operate in harsh environments Output ON Current, Isink 25mA 
é.' Hall element, linear amplifier: and a PISINI caw doen ceceneta Meche ee eee oaae 
hee ae pULOFF Voltage; VOUT «25.5 sacra tetas a igad es eehaadaeunerds < aoe aoe 25V 
acenChee Orig eingIe teatOue Magnetic Flux Density,B............ Ot ee ee eee ee eee eee Unlimited 
e Processing patterned after class B or 
class S of MIL-STD-883 
e Suitable for military and space 
applications 
Description Functional Block Diagram 
The chip contains a monolithic 
integrated circuit which incorporates a Vee 


Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 

- regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


OUTPUT 


The OMHOS9OB is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. OMHO90S 
is patterned after class S. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMHO90B, OMHO090S 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5V to 24V unless otherwise noted) 


SYMBOL| = == PARAMETER = =—_sm(|MIN =| TYP | MAX | UNITS | TEST CONDITIONS 
ou _[MagnetcHyseress S90 | 70 —*| Gauss 
= es a8 eee Voc = 24V, Output On 
IOH Output sich Current fa 10.0 = Voc = 24V, Vout = 24V 
ti ana ae oR Te ae R= 8209, C= 20pF 


Typical Performance Curves 


Magnetic Operate Point vs. Magnetic Release Point vs. Supply Current vs. 
Ambient Temperature Ambient Temperature Ambient Temperature 
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Output Saturation Voltage vs. 


Ambient Temperature Rise and Fall Time vs 


Ambient Temperature Rise and Fall Time Tests 


Magnetic Field vs Output Voltage 
p BRP 


12V.  '90% +: 90% 
vo | t, Vout 


pl ae led te are opal 100 
Sanaa ie 


Vv , 
ot 10% 10% 


Rise and Fall Time Test Circuit 


0 
-40 40 120 140 
Saget rgeanne: 


Veo (1) 


ty, tf - RISE ANO FALL TIME - ns 


100 


VOL - Output Saturation Voltage - mV 


Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GP OPTEK | 
Product Bulletin OMH3019 | | — | 


January 1995 


High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3019B, OMH3019S | | 7 


£170 (4.32) 
.150 (3.81) 


.070 (1.78) 
..050 (1.27) 


.080 (2.03) .028 (0.71) 
SENSOR AREA ae 


(L OF CHIP peered .240 (6.10) 


3 .015 (0.38) | 
.005 (0.13) .030 (0.78) 
.020 (0.51) _ .010 (0.25) 


.010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Lead finish is hot solder dip Supply Voltage, Voc .... 0. So iene eee ea en eines 25V 
e Hermetic ceramic package Storage Temperature Range, Ts............0 ccc cece eee ees -65°C to +150°C 
e Operates over a broad range of Operating Temperature Range, TA ........... 0. cee e eee eee eee -55°C to +125°C 

supply voltages Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
e Excellent temperature stability to ONS + nrotdei eee hacaioun asda tcmaetan Montee maaan ee eieouaee 260°C 


operate in harsh environments Output ON Current, ISINK.... 0000... .cccccccccceeeceeeeeeeseceeeeeersecerenese 25mA 
e Hall element, linear amplifier, and Output OFF Voltage, Vout 


abe : wer 
sa ong single ranoale Magnetic Flux Density,B............ angehermet duet connate ues .. Unlimited 


e Processing patterned after class B or 
class S of MIL-STD-883 


e Suitable for military and space 
applications 


Description Functional Block Diagram 


The chip contains a monolithic 
integrated circuit which incorporates a Voc 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


OUTPUT 


The OMH3019B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMHS3019S is patterned after class S. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH3019B, OMH3019S 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5V to 24VDC unless otherwise noted) 


SYMBOL| == PARAMETER —_—sSCi| MIN: ‘| TYP | MAX | UNITS | TEST CONDITIONS 
ar [Meoeiypnse a) [00 
Se ie ender hiom deen 
IOH Output Leakage Current a 10.0 Voc = 24V, Vout = 24V 


tf Output Fall Time 0.19 1.00 us Ri = 820Q, C_L= 20pF 


Typical Performance Curves 


Magnetic Operate Point vs. Magnetic Release Point vs. Supply Current vs. 
Ambient Temperature Ambient Temperature Ambient Temperature 
” [34] 0 
= de pMeledaICH slo eo yeast) 
a aw oe Cee Sa EIRREE 
i So HCE RER REE NON ER 
as — 2 his SRR REE REE, 
Sa 8 6 TORN 
i, © 16 gCCC Ree 
3 - BS Geede Beeb 
2 ?. 2 ESSERE Cele 
fi 7 qe ea Ty 
B 4 Bo HRS R AAS ERRES 
id 0 ' Kt) 1) 9 “4 * 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Output Saturation Voltage vs. Rise and Fall Time vs Rise and Fall Time Tests 
Ament Lemborstute Ambient Temperature Mol vs Output Voltage 
500 op ,8RAP 


12V ‘90% + 90% 
a vous 


Vol 


10% 10% 
Rise and Fall Time Test Circuit 


ty, tf - RISE AND FALL TIME - ns 


VOL - Output Saturation Voltage - mV 


0 
- 40 0 40 80 120 140 
Ta - AMBIENT TEMPERATURE - °C 


Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMH3020 
January 1995 


RD.OPTEK 


High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3020B, OMH3020S 


Features 


© Lead finish is hot solder dip 

@ Hermetic ceramic package 

-@ Operates over a broad range of 

_--’ supply voltages 

_‘e Excellent temperature stability to 

operate in harsh environments 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 

e Processing patterned after class B or 
class S of MIL-STD-883 

e Suitable for military and space 
applications 


Description | 

The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


The OMH3020B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3020S is patterned after class S. 


Optek Technology, Inc. 


1215 W. Crosby Road 


170 (4.32) . 
.150 (3.81) 


070 (1.78) 
.050 (1.27) 


REF 


SENSOR AREA 


.240 (6.10) 
.220 (5.60) 


.400 i 16) 


.015 (0.38) : 
.005 (0.13) 


.030 (0.76) 


.020 (0. ot .010 (0.25) 


.010 (0. 25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply VOlagG, VGC os rece carat iu h eal aia ah ueGais ot tes ides 25V 
Storage Temperature Range, Ts............. 2 cece eens ee. 65°C to +150°C 
Operating Temperature Range, TA ..........--.. eee cece eens -55°C to +125°C 


Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 


HON Sewtiahoer etic Coataneaeietheoodel eaaameauetetesnaes 260°C 
Output ON Current, ISINK. 0.000000. 0c ec ce ccc cece eee ce sees eee eect ences een ens 25mA 
Output OFF Voltage; Voutia si 225s cou nteeecduyies be caes Eo eretan es we woe 25V 
Magnetic Flux Densily, B icjr2 es.1ased dio d eee ne weeny eed e eek ak Unlimited 
Functionai Block Diagram 
Vcc 
OUTPUT 
Carrollton, Texas 75006 (214) 323-2200 | Fax (214) 323-2396 
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Types OMH3020B, OMH3020S 


Electrical Characteristics (Vcc = 4.5V to 24VDC, Ta = 25°C unless otherwise noted) 


SYMBOL| = PARAMETER —_—i{ MIN | TYP | MAX | UNITS | TEST CONDITIONS 
on [MagneticHystresis 1585 | 200 | Gals 
icc |SupplyCurent, =| S800 9.0 (| mA_| Veo = 24V, Output On 
lon Sapatente came _{|_{o_{190_ twa __| Verna. Worc2¥ 


t __| Output Fall Time ee ee Ri = 8200, C= 20pF 


Typical Performance Curves 


Magnetic Operate Point vs. Magnetic Release Point vs. Supply Current vs. 
Ambient Temperature Ambient Temperature Ambient Temperature 
D 
Eee ene fete eR esa es 
Pel 2 ER Ere, ae 
anes El Hiltitiy 2 thi ttt tt ttt ee 
nae a TOO eS 
Sau gak 6ST) i 
Bae @ ot {Pret titi oy CREAR eaREs ) 
cae an Jo eee Rese 
las Bal 7 eee Rees 
Ee rae ‘ERE HEREREEE 
aa SEE eee eae 
o » 6 D9 © D9 wD Bw oF se aa og 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
Seniesa vee aoe and Fali Time vs Rise and Fall Time Tests 
mbient Temperature Magnetic Field vs Output Voltage 


500 + 
450 Magnetic Field 
12V $ 90% + 90% 
aE ny tt VOUT 
] i 
of 10% 10% 


Rise and Fall Time Test Circuit 


Vec (1) 


VOL - Output Saturation Voltage - mV 
oc S$ 8 &@€ 8 8 8 & 8 
ty, tf - RISE AND FALL TIME - ns 


~40 0 40 80 8=6120~—«140 


T.. - AMBIENT TEMPERATURE - °C 
Ta - Ambient Temperature - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OMH3040 
January 1995 


(S), OPTEK 


High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3040B, OMH3040S 


Features 


e Lead finish is hot solder dip 

e Hermetic ceramic package 

e Operates over a broad range of 
supply voltages 

e Excellent temperature stability to 
operate in harsh environments 

e Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 

e Processing patterned after class B or 
class S of MIL-STD-883 

e Suitable for military and space 
applications 


Description 

The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


The OMH3040B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3040S is patterned after class S. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.170 (4,32) .070 (1.78) 


.050 (1.27) 


.080 (2.03) 


.028 (0.71) 
REF 


I 08s (2.16) 
.240 (6.10) 


. 400 mi 16) 
MIN 


.015 (0.38) 
.00S (0.13) .030 (0.76) 


.020 (0. 51). .010 (0.25) 


-010 (0. 25) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage: Veo. iiss decease eet Wate Arnau hang ene 25V 
Storage Temperature Range, Ts............0.0ceeceee ee eeee -65°C to +150°C 
Operating Temperature Range, TA .............0000eeeeeeeee -55°C to +125°C 


Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 


UG) chee apes Sec tented tee ce ka atte ae a cna ee ee are aes 260°C 
Output ON Current, IsINK.................6. ian denteniears iste tmnctcd bea aust cutis indie 25mA 
Output OFF VollaGe.Vouri ttc dalla S tela ee ees cones 25V 
Magnetic Flux Density: B so o.wcgu cies odes ce ee toate toieka weed Unlimited 
Functional Block Diagram 
Voc 
OUTPUT 
Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH3040B, OMH3040S 


Electrical Characteristics (Vcc = 4.5V to 24V, Ta = 25°C unless otherwise noted) 


SYMBOL | __ PARAMETER | WIN| TYP | MAX] UNITS | TEST CONDITIONS 
a | Magnetic Hysteresis ——~=~S~*~*~sSC‘a | as) gO | a 
it [Outpathisetine Sd S| 1.00 as 
[ouput FatTime ore P00 Dus 


Typical Performance Curves 


Vcc = 24V, Output On 
Voc = 4.5V, lot = 15mA 
Voc = 24V, Vout = 24V 
Ri = 820Q, Ci = 20pF 
Ri = 820, Ci = 20pF 


Supply Current vs. 
Ambient Temperature 


Magnetic Operate Point vs. 
Ambient Temperature 


Magnetic Release Point vs. 
Ambient Temperature 


t- 
O 
cae 
LU oe 
O iy 
— 
Ls 
ft 
I 


HBL dL 


ICc - Supply Current - mA 


0 0 DB 60 9 2 5 


Ta - Ambient Temperature - °C 


BRP - Magnetic Release Point - Gauss 


BOP - Magnetic Operate Point - Gauss 
ec #888 & 888 3 B 


co 8 8 8 8 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


Output Saturation Voltage vs. 
Ambient Temperature 


Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 
B 


Magnetic Field 


12V ‘90% + 90% 


oh LE GT t; VOUT 


~ 10% 10% 
Rise and Fall Time Test Circuit 


Rise and Fali Time vs 
Ambient Temperature 


& § 


ee #888 @ 8 & 6 
oe 6 


VOL 


ty, tf - RISE ANO FALL TIME - ns 


VOL - Output Saturation Voltage - mV 


Ta - AMBIENT TEMPERATURE - °C 
Ta - Ambient em °C Aerie 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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oo QP .OPTEK 
Product Bulletin OMH3075 | _ | _ = 


January 1995 


High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3075B, OMH3075S (Bi-Polar Latching) _ 


.170 (4.32) .070 (1.78) 


150 (3.81) 050 (1.27) 
.080 (2.03) .028 (0.71) 
SENSOR AREA REF 
ee ae 


.240 (6.10) 


.220 (5.60) 


gape (TO c1By 
2 = GND 
3 = Your ! 
1 [2 .015 (0.38) 
.050 Gan ; -005 a .030 (0.76) 
TYP .020 (0.51) ree 010 (0.25) 
.010 (0.25) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Lead finish is hot solder dip Supply Voltage, VCC... 6... ec e cece cee es eA thee RAGA ase pte nt 25V 
e Hermetic ceramic package Storage Temperature Range, Ts.......... 00: c cece eee eee es -65°C to +150°C 
e Operates over a broad range of Operating Temperature Range, TA .........--...2 eee e eee eee -55°C to +125°C 
supply voltages Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
e Excellent temperature stability to iron]..... See rat Waa IE oa eto deta Garena Sh eainaes 260°C 
steers gio ee Output ON Current, ISINK........0.... 2.00 ceeeeeeeeeeeeeeeeneeeeeeeeeeneeeeeeens 25mA 
e Hall element, linear amplifier, an 
Schmitt trigger on a single Hallogic™ itpat OFF Nolege: Vout sete nsec fy ates gan enen cen tive ae 
silicon chip gnetic Flux Density,B.............. pep eGie eet wre ane eet eres nlimite 
_@ Processing patterned after class B or 
class S of MIL-STD-883 
e Suitable for military and space 
applications 
Description Functional Block Diagram 
The chip contains a monolithic Voc 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device OUTPUT 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 
The OMH3075B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. 2 
OMH3075S is patterned after class S. These devices turn on (logic level “O") in the presence of a magnetic south pole and 
turn off (logic level ”1") when subjected to a magnetic north pole. Both magnetic poles 
are necessary for operation so they are referred to as Bipolar or Latching. This feature 
makes these sensors ideal for application in brushless DC motors and for use with 
multiple pole magnets. 
Optek Technology, Inc. 1215 W.Crosby Road = Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH3075B, OMH3075S 


Electrical Characteristics (Vcc = 4.5V to 24V, Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER _ MIN- TYP | MAX | UNITS 


TEST CONDITIONS 


Bop Magnetic Operate Point | 50 | 150 | 250 | Gauss _ 
Bre Magnetic Release Point 
er 
Icc Supply Current | 50 | 90 | mA | Vcc = 24V, Output On 
tr Output Rise Time | | 043 | 1.00 | ps | RL=8200, Ci = 20pF 


tf Output Fall Time dl 0.19 1.00 


Typical Performance Curves 


Ri = 8200, Ci = 20pF 


Supply Current vs. 
Ambient Temperature 


Magnetic Operate Point vs. 
Ambient Temperature 


Magnetic Release Point vs. 
Ambient Temperature 


- 
O 
tp 
LU yy 
Cu 
=o 
ft 
a 


RP - Magnetic Release Point - Gauss 
jCC - Supply Current - mA 


BOP - Magnetic Operate Point - Gauss 
6 # 8 6 . &# 8 $ 8 


ca ~~ 


Ta - Ambient Temperature - °C 


Output Saturation Voltage vs. 
Ambient Temperature 


Ta - Ambient Temperature - °C 


RISE AND FALL TIME vs 
AMBIENT TEMPERATURE 


Ta - Ambient Temperature - °C 


RISE AND FALL TIME TEST 


MAGNETIC FIELD vs OUTPUT VOLTAGE 
( + ) ' ' Bop i} t Bap 


> 
Se oleae sl tata MAGNETIC FELD 
pH 
s ® z "Your 
5 wo 2 
8 2 Z TIME 
2 ~ TEST CIRCUIT 
. Vcc (1) 
So » 8202 
= 0 0 tritt 
- : 60 -30 0 30 60 90 120 150 U.U.T. OUTPUT 
Ta - Ambient Temperature - °C T,, - AMBIENT TEMPERATURE ~ °C oT 20 p a 
= 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optek Technology, Inc. 1215 W. Crosby Road 


Carrollton, Texas 75006 
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Product Bulletin OMH3131 


(SP OPTEK © 
January 1995 | 


High Reliability Ultra Sensitive Hallogic™ Sensor 
Types OMH3131B, OMH3131S 


.170 (4.32) 
.150 (3.81) 


.070 (1.78) 
.050 (1.27) 


.080 (2.03) .028 (0.71) 
REF 


SENSOR AREA 


| .08S (2.16) 
240 (6.10) 
.220 (5.60) 


. 400 (10.16) 
MIN 


.015 (0.38) | 
.005 (0.13) 


TYP 
.010 (0.25) 


.030 (0.76) 


.020 (0.51) .010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Schmitt trigger on a single Hallogic™ 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Lead finish is hot solder dip SUPPIY VONAGE; VCCito205. hota baked ot athae vidoe tecaeeas oan teucdiau. 25V 
e Hermetic ceramic package Storage Temperature Range, Ts......... 00. e cece -65°C to +150°C 
_ @ Operates over a broad range of Operating Temperature Range, TA .......... 0. cee ee eee eee -55°C to +125°C 
supply voltages Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
e Excellent temperature stability to TOM ss ote, nea enaanh aa abelek tower wie nas ate hia cath autea Gaara 260°C 
operate in harsh environments Output ON Current, ISINK.........00.cccccccececseceeececseeececerseeeeeneeess 25mA 
e Hall element, linear amplifier, and Output OFF Voltage, VOUT... 0... cece cece c cece eee ete e eee eeeeeuas 25V 


silicon chip 

e Processing patterned after class B or 
class S of MIL-STD-883 

e Suitable for military and space 
applications 


Description 

The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


The OMH3131B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. 

OMH3131S is patterned after class S. 


Optek Technology, Inc. 1215 W. Crosby Road 


Magnetic Flux Density, B 


Carrollton, Texas 75006 
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Functional Block Diagram 


(214) 323-2200 


OUTPUT 


Fax (214) 323-2396 


Types OMH3131B, OMH3131S 


Electrical Characteristics (Vcc = 4.5V to 24V, Ta = 25°C unless otherwise noted) 


SYMBOL | ___ PARAMETER | MIN TYP | MAX| UNITS | TEST CONDITIONS 
cp | Magneto Operates ——=S~*~*~rCi wo | 
S| Megwtctmwss S| S| Os 
tt So aCe Sa ECO 


Typical Performance Curves 


Magnetic Operate Point vs. Magnetic Release Point vs. Supply Current vs. 
Ambient Temperature Ambient Temperature Ambient Temperature 


PSSST 


ICC - Supply Current - mA 


is 2 9 tt ol 


Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 


BOP - Magnetic Operate Point - Gauss 
BRP - Magnetic Release Point - Gauss 


0 2 0 Ki) ht) 0 2 80 


Output Saturation Voltage vs. 


Ambient Temperature Rise and Fali Time vs Rise and Fall Time Tests 

— Ambient Temperature seal He a Voltage 
Fi 450 pated tse Ie L tal _f yee Field 
ee eee F ae 
oe fee RRRESER D —P 
Ree RRR = ie ee Oe 
Be epee cid eee 
5 i eho ealep belee dca 2 Rise and Fall Time Test Circuit 
PORES ERE RRR = ve 
gSCrereereerTriT| oe ii 
Ops eeatabetole uur. it 
igo eee) eGE ae) : 20 oo 

0 “0 “4 80 ¢ 


~ AMBIENT TEMPERATURE - °C 


Ta - Ambient ene °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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GP opTeK 
Product Bulletin OMH360 : | 


January 1995 


High Reliability Hallogic™ Hall Effect Sensor 
Types OMH360B, OMH360S 


.170 (4.32) .070 (1.78) 
.150 (3.81) .050 (1.27) 
080 (2.03) .028 (0.71) 

REF 


SENSOR AREA 


.240 (6.10) 
.220 (5.60) 


.400 (10.16) 
MIN 


.015 (0. 018 (0.38) | 
.00S (0.13) 
.020 (0.51) ; .010 (0.25) 
.010 (0.25) 


.030 (0.76) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Lead finish is hot solder dip SUDDIY VONAGO NGG 5a... hots welder eat aus sa the Gs Mia rine ot 25V 
e Hermetic ceramic package Storage Temperature Range, Ts...........00ccccee eee eeeees -65°C to +150°C 
e Operates over a broad range of _Operating Temperature Range, TA ......--.6+e+eeeee eee eens -55°C to +125°C 
_ Supply voltages _~ Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
© Excellent temperature stability to HOM. cikaeecheesue a Reawe Wet meeeenantasesed eke cas eaalnee 260°C 
operate in harsh environments Output ON Current, Isink 25mA 
¢ Halrelenent linear amplifier and SISK Auwsdhowe eee wr nee et eae ee nee euetas ces 
Schmitt trigger on a single Hallogic™ na rec ee syyocu pa ten nat rancor ttn ao ans atanh. BaloG eineraiavae aie a 
silicon chip agnetic Flux Density, Baico26e nea ok eee ieee ee eee ee nlimite 
e Processing patterned after class B or 
class S of MIL-STD-883 
e Suitable for military and space 
applications 
Description Functional Block Diagram 
The chip contains a monolithic 
integrated circuit which incorporates a Vec 


Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 


OUTPUT 


The OMH360B is processed to Optek’s 
own screening procedures patterned 
after class B of MIL-STD-883. OMH360S 
is patterned after class S. 


GROUND 


Optek Technology, Inc. 1215W. Crosby Road = Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH360B, OMH360S 


Electrical Characteristics (Ta = 25°C, Vcc = 4.5V to 24V unless otherwise noted) 


SYMBOL; == PARAMETER —_—sOCi|MIIN:_| TYP | MAX | UNITS | TEST CONDITIONS 
a 
cc |Sumpycurent——SSS*S*~*~*~SCS~*~tO BO | A em BV, un 
Vor [Output Saturation otage ——=SSS~SS=«di 25+ 900 | nV | Voom aN. x= TEA 
| Oulput Leakage Curent === ~SS«* A «| 100 [WA | Voo=26V, Vour= 24V 


tr Output Rise Time $013 | 1.00 jus | Ri = 820Q, Cr = 20pF 


tf Output Fall Time ~  losa [400 Jus | Ri = 8200, CL= 20pF 


Typical Performance Curves 


Magnetic Operate Point vs. Magnetic Release Point vs. Supply Current vs. 


Ambient Temperature Ambient Temperature Ambient Temperature 
D 00 D 
zon sie Mois essa cece Aek ees 
é* To 8S OTT 
S. ee? aoe CRRA REE RRS eee eee afte 
ae Bee). Sea SGI sas ee 
: pce SEC) SOs 
os Ey ie ge iste, ena 
3 SRE ce ee SRE RRR nee ee eee 
2 Pe pe ee sie sey ape Pletal 
oe EARSER RR ea eee ee eee joo ae use 
eee eee ee SRB esas SCE RERE HERERERRERR ERS 
o 5D 08 0D O© © 0 2 » © 9 O bs a a fo a a ee 
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C 
sialic ‘ee Rise and Fali Time vs Rise and Fall Time Tests 
Ambient Temperature Magnetic Field ve Output Voltage 
p BRP 


12V 190% + 90% 
tt tt Your 


V 
a 10% 10% 


Rise and Fall Time Test Circuit 


ty, t¢ - RISE AND FALL TIME - ns 


VOL - Output Saturation Voltage - mV 
.o 88 #8 #8 & 8 6 eS 


Ta - Ambient Pesce: 6) 


T. - AMBIENT TEMPERATURE - °C 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
15-15 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
15-16 


oS) OPTEK TECHNOLOGY, INC. 


HI-REL SURFACE MOUNT 
SEMICONDUCTORS 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin JANTX, JANTXV-2N2907AUA 


May 1993 


(SP) OPTEK 


Surface Mount PNP General Purpose Transistor 
Type JANTX, JANTXV-2N2907AUA 


.225 (5.72) 


| 215 (5.46) 


Features 


e Ceramic surface mount package 

e Miniature package to minimize circuit 
board area 

e Hermetically sealed - 

e Qualification per MIL-S-19500/291 


. Description 


The JANTX/TXV2N2907AUA is a 
hermetically sealed ceramic surface 
mount general purpose switching 
transistor. The miniature four pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 
The “UA” suffix denotes the 4 terminal 
leadiess chip carrier package, type “A” 
per MIL-S-19500/291. 


This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/291 for complete 
requirements. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.O75 (1.91) 
| | .061 (1.55) 


.155 (3.94) 


PIN 1 
IDENTIFIER .145 (3.68) 


.048 (1.22) 


P03 (.81) 3 PL 
.032 (0.81) 


COLLECTOR EMITTER 


1 
i | 055 (1.40) 


.045 (1.14) 


028 (0.71). 


.022 (0.56) | 
1 


.088 (2.24) 


.072 (1.83) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Base VoltaGe 5.6 i iow eiwusedesaniwetssckuw etait aa wecbuaats 60V 
Collector-Emitter Voltage ..... 0.0... ccc cc eee eee e eee eens 60V 

- IEMitler-Base VONAGC ics esse came aces Rees ETERS wae Ge deuS 5.0V 
Collector Current-ContinuouS. 2... 0.0... ee eee eee eens 600mA . 
Operating Junction Temperature (Ty)... .... 0... ce cece eee ees -65°C to +200°C 
Storage Junction Temperature (Tstg)..... 0... cece ee eee ee eee -65°C to +200°C 
Power Dissipation @ Ta = 25°C... occ cece eee eee eneaee 0.4W 
Power Dissipation @ To = 25°C ..... eee cece cece cece en eesnenens 1.16w") 
Soldering Temperature (vapor phase reflow for 30 sec.)................04. 215°C 
Soldering Temperature (heated collet for 5 sec.)........ 0... cee eee eee 260°C 
Notes: 


(1) Derate linearly 6.6mW/°C above 25°C. 


Carrollton, Texas 75006 (214) 323-2200 


16-2 


Fax (214) 323-2396 


Types JANTX, JANTXV-2N2907AUA 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


|SYMBOL| PARAMETER =| MIN [MAX/UNITS]) ——TESTCONDITIONS 


Off Characteristics 


lOffCharacteristics 
| Vierycs0 _|Collector-Base Breakdown Voltage | 60 | | Viic=10wAle=O 
-eneto _Colecornier Seaiow Yolaoe 7 6 _t_¥ Ic= 10 mA, Ip = 0% 
Vieryeso |Emitter-Base Breakdown Voltage | 5.0 | | V e=t0wAto=0 
ica0 oteconteme Cac cummey |_| ok enn SOU = 9 —__ 
| 10 | uA NVos=50V.te=0,Ta= 150° 
ces 


VceE = 30 V 
Emitter-Base Cutoff Current 


Vep=3.5V, Io=0 
On Characteristics 
hFE Forward-Current Transfer Ratio 


nA 
nA 


oj; on 
om) 


VcE=10V,Ilo=0.1 mA 
VceE=10V,lc=1.0 mA 
VceE=10V,ic=10mA 

Vc = 10 V, Ic = 150 mA) 

Vee = 10 V, Ic = 500 mA) 

Vce = 10 V, Ic = 1.0 mA, Ta = -55°C 
lc = 150 mA, Ip = 15 mA® 

Ic = 500 mA, Ip = 50 mA®? 

Ic = 150 mA, Ip = 15 mA” 

lc = 500 mA, Ip = 50 mA”) © 


Oi! Or ee ee 
Oo 1l0/o 
sis|giaiaia 


© ww a 
iN o) on 
oO ro) ro) 


a 


VcE(SAT) |Collector-Emitter Saturation Voltage Ld : 
___| 1.60 


VBE(SAT) |Base-Emitter Saturation Voltage — 1.30 


Small-Signal Characteristics 


hfe Small Signal Forward Current Transfer 100 
Ratio 

Infel Small Signal Forward Current Transfer 
Ratio 


Open Circuit Output Capacitance Vos = 10 V, 100 kHz <f < 1.0 MHz 


Cibo Input Capacitance (Output Open 30 pF |Vep=2.0 V, 100 kHz <f< 1.0 MHz 
Capacitance) 


Switching Characteristics 


| ton [Tum-OnTime || 8 | ns Veo = 30 V, lo = 150 mA, Int = 15 mA 
| tot Tum-ontime 800 | ns |Voc =90V, Io = 150A, lt = Ine = 15 mA 


(2) Pulse Width < 300 ps, Duty Cycle < 2.0% 


Vce = 10 V, Ic = 1.0 mA, f = 1.0 kHz 


CE = 20 V, Ic = 50 mA, f = 100 MHz 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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PL OPTEK 
Product Bulletin JANTX, JANTXV-2N2907AUB | = | ets ae | , 


January 1994 


Surface Mount PNP General Purpose Transistor 
Type JANTX, JANTXV-2N2907AUB 


“046 “046 (1-17) 17) 4 "024 (0.61) > 7): 
3 

.105 re 67) 

.085 ae .085 (2.16) | 


.125 (3.18) .024 (0.61) 


£115 (2.92) 016 (0.41) i 


.039 (0.99) 
.078 (1.98) .035 (0.88) 
.023 (0.58) “O71 (180) 


"017 (0.43) 
COLLECTOR EMITTER 
| 3 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 

e Ceramic surface mount package Collector-Base Voltage. .......... 0c cece eee eee eee e teen ne eee . 60V 

e Miniature package to minimize circuit Collector-Emitter Voltage .. 0... 0... ccc ccc eee eee een e tee eees 60V 
board area Emitter-Base Voltages % ivs.a0evederenscuwes a cun Gases tacaustees ant ees 5.0V 

e Hermetically sealed Collector Current-Continuous...........0 00 cc cece eect e eee eee enes 600mA 

e Footprint and pin-out matches Operating Junction Temperature (Ty). ......0 0 ccc cece eee eee eee -65°C to +200°C 
SOT-23 packaged transistors Storage Junction Temperature (Tstg) .......+ +++. Senne Dasieseuar: -65°C to +200°C 

¢ Qualification per MIL-S-19500/291 Power Dissipation @ Ta = 25°C... .. 0. ccc eee cece cece eee eeeeeeas 0.3W 

: Power Dissipation @ Tc = 25°C ......... cece ee eee Mb Loot nceaebac: AGW 

Description Soldering Temperature (vapor phase reflow for 30 sec.)...............000- 215°C 

The JANTX/TXV2N2907AUB is a Soldering Temperature (heated collet for 5 sec. 2.) named eee Pee re er 260°C 

miniature, hermetically sealed, ceramic Notes: . 7 | 

surface mount general purpose (1) Derate linearly 6.6mW/°C above 25°C. 

switching transistor. The miniature three 

pin ceramic package is ideal for 

upgrading commercial grade circuits to 

military reliability levels where plastic 

SOT-23 devices have been used. The 

“UB” suffix denotes the 3 terminal chip 

carrier package, type “B” per 

MIL-S-19500/291. 

This data sheet is provided as a 

summary reference. Refer to 

MIL-S-19500/291 for complete 

requirements. 

Optek Technology, Inc. 1215 W.Crosby Road _— Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV-2N2907AUB 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


|symBoL| PARAMETER =| MIN |MAX/UNITS| ——TESTCONDITION | 


Off Characteristics 


— tet _otncor ts Ct ament__{_/_ 90 | oa Wes 
| _teso__|Emitter-Base Cutoff Current || 80 | nA_|Vew=3.5V, lo=0 
On Characteristics 
hreE Forward-Current transfer Ratio 75 | |= [Vce=t0V,Ic=01mMA——s 
400 | 450| -  |Vce =10V,Ilc=1.0mA 
-100) =| - \Vce =10V,Ilc=10mA 
300 
Collector-Emitter Saturation Voltage 0.40 Ic = 150 mA, Ip = 15 mA?) 
|__| 160 


VBE(sAT) |Base-Emitter Saturation Voltage | laz0f ve Ic = 150 mA, Ip = 15 mA®) 
|_| 260] Vv _|ic=500mA, Ip =50ma® 


Small-Signal Characteristics 


hie__|Forward-Current Transfer Ratio | 100 |_| - (Ve = 10V, lo= 1.0 mA f= 1.0 KHz 

Iiel__|Forward-Current Transfer Ratio =| 20 | | —(Mce=20V,lo=50mAf=100MHz 
| Coto [Open Circuit Output Capacitance || 8.0 | pF _|Voa=10V, 100KHz<fs1OMHz 
| _Civo input Capacitance (Output Open) |_| 


Switching Characteristics 


| ton |Tum-OnTime | 45 | ns [Voc = 30 V, Io = 150 mA, Iai = 15 mA 
Turn-Off Time | | 300 | ns |Vcc =30V, Ic = 150 mA, It = Ip2 = 15 mA 


(2) Pulse Width < 300 us, Duty Cycle < 2.0% 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
16-5 


a (SP) OPTEK 
Product Bulletin JANTX2N4854U . 


May 1993 


Surface Mount NPN/PNP Complementary Transistors 
Type JANTX, JANTXV-2N4854U 


.175 (4.45) 
.165 (4.19) 


: .4 
028 (0.71) 055 (1.40) 


——_—__———- TYP .045 (1.14) 
.022 (0.56) : COLLECTOR COLLECTOR 
4 


}] 

a .105 (2. -105 (2.67) 
1 
6 


.095 (2. -095 (2.41) 


.098 (2.49) .070 (1. gO7OSCE TB) 
.082 (2.08) . 060 060 (1.52) 52) > 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


2 3 5 
PL EMITTER BASE BASE EMITTER 


Features Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Ceramic surface mount package NPN to PNP Isolation Voltage ............ 0... cece eee eee eee 500VDC 
e Miniature package to minimize circuit Collector-Base Voltage. siii0.b ent hie cede kee eae eewre tes Sekt ee iaanias 60V 
board area required Collector-Emitter Voltage .....0. 000s cc ccc cece cece eee eee e eee naes 40V 
e Hermetically sealed Emitter-Base Voltage 0.0.0.0... cece cece cece eee n cee este eeeeeenucas 5.0V 
e Per MIL-S-19500/421 Collector Current-Continuous .........--0cccc eee ccc cece eceeeeeenes 600mA 
_ Operating Junction Temperature (Ty)... 0.0.0... 0 ccc ccc eee -65°C to +200°C 
Description Storage Junction Temperature (Tstg)..... 0.0. e cece cece eee ees -65°C to +200°C 
The JANTX2N4854U is a hermetically Power Dissipation @ Ta = 25°C (both transistors driven equally)............ 0.6W 
sealed, ceramic surface mount, Power Dissipation @ Tc = 25°C (both transistors driven equally)........... 2.0w") 
| complementary transistor pair. The Soldering Temperature (vapor phase reflow for 30 sec.).............0.000- 215°C 
JANTX2N4854U consists of an NPN Soldering Temperature (heated Collet for 5 sec.) ......... 0... cc eee eee eee 260°C 

transistor die and PNP transistor die. Notes: 


This surface mount package is the most (1) Derate linearly 11.4mW/°C above 25°C. 
recent addition to MIL-S-19500/421. 

The “U” designator denotes the 6 

terminal (C-6) leadless chip carrier 

package option. The miniature six pin 

ceramic package is ideal for designs 

where board space and device weight 

are important design considerations. For 

non JAN versions, the Optek HCT700 

can be used as a Similar replacement. 


This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/421 for complete 
requirements. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV-2N4854U 


Electrical Characteristics (Ta = 25°C unless otherwise noted) See Note 3 


— 


SYMBOL PARAMETER | MIN | MAX | UNITS TEST CONDITIONS | 


Off Characteristics 
ViBrRycBo |Collector-Base Breakdown Voltage | 60 Vjlc=10.0 pA, le = 0 
ViBR)CcEO | Collector-Emitter Breakdown Voltage 40 a V_|Il¢ = 10.0 mA, Ip = 0 


Emitter-Base Breakdown Voltage le = 10.0 nA, Ic = 0 
Vcp = 50 V, le =0 


Vcp = 50 V, le = 0, Ta = 150°C 


V(BR)EBO 


Collector-Base Cutoff Current 


leEBo Emitter-Base Cutoff Current Vep=3.0V,Ilco=0 
On Characteristics 
hFE DC Current Transfer Ratio 50 - VceE = 1 V, Ic = 150 ma?) 


oees 
35 a - Voce = 10.0 V, Ic = 0.1 mA 
| 


-  |VcE= 10.0 V, Ic = 1.0 mA 
Voce = 10.0 V, Ic = 10 mA 
Vee = 10.0 V, Ic = 150 mA) 
- |VcE = 10.0 V, Ic = 300 ma”? 
Vc = 10.0 V, Ic = 10 mA, Ta = -55°C) 


VcE(SAT) | Collector-Emitter Saturation Voltage 
Base-Emitter Saturation Voltage 0.8 
Small-Signal Characteristics 


hie Small Signal Common Emitter Input 1.5 
Impedance 


Small Signal Common Emitter Output 
Admittance 


Small Signal Current Transfer Ratio 
NF Noise Figure f = 1.0 kHz, Re = 1.0 kQ, Ic = 0.1 mA, Voce = 10 V 
lhfel Small Signal Current Transfer Ratio : Voce = 20 V, Ic = 20 mA, f = 100 MHz 
Cobo Output Capacitance Vos = 10 V, 100 kHz < f < 1.0 MHz 

Switching Characteristics 

te Vc = 30 V, Ic = 150 mA, Ist = 15 mA 

| toy Turm-Off Time Vcc = 30 V, Ic = 150 mA, Int = lee = 15 mA 

(2) Pulse Width < 300 us, Duty Cycle < 2.0% 

(3) Polarities given are for the NPN device. Reverse polarity on limits and conditions as applicable for the PNP side. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT2222A 
May 1993 


(S), OPTEK 


Surface Mount NPN General Purpose Transistor 
Type HCT2222A 


Features 


e Ceramic surface mount package 
e Miniature package to minimize circuit 
board area 


e Electrical performance similar to 
2N2222A 


e Hermetically sealed package 
e Screened per Mil-S-19500 TX or TXV 
equivalent levels on request 


Description 


The HCT2222A is a hermetically sealed 
ceramic surface-mount general purpose 
switching transistor, consisting of a 
2N2222A silicon NPN transistor die. 


The HCT2222A electrical characteristics . 


are similar to the MIL-S-19500/255 
specification for the JAN2N2222A. The 
miniature four pin ceramic package is 
ideal for designs where board space and 
device weight are important design 
considerations. 


High reliability processing per 
MIL-S-19500 TX or TXV equivalent 
levels on request. 


225 (5.72) 075 (1.91) 
7" 215 (5.46) | | 061 (1.55) 


.155 (3.94) 


PIN 1 
IDENTIFIER .145 (3.68) 


.048 (1.22) 


2 
A COLLECTOR EMITTER 


1 


.028 (0.71) ste 
.022 (0.56) | | .032 (0.81) 
1 


| 055 (1.40) 


.045 (1.14) 
.088 (2.24) 


.072 (1.83) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector Base Voltage aisuisui sed te da vento elo ebe ki ladeee ena weand 75V 
Collector-Emitter Voltage . .-...sc6 0 ies e6 des cade eed cessed aces Wels 50V 
Emitter-Base VoOtade +..2:4 osseea dente wsvans ex OMee bend dea demeew Ey ex 6.0V 
Collector Current-ContinuouS.. 2.64 ¢.cceeecwae aoa diy eae ee oo es eed ee 800mA 
Operating Junction Temperature (Ty)... 2.0.2... eee eee eee eee -65°C to +200°C 
Storage Junction Temperature Clsia) oS oiasin da atcneisn aden eee -65°C to +200°C 
Power Dissipation @ Ta = 25°C. 0... ccc cece cece eee e eee ees 0.4W 
Power Dissipation @ Ts") = 25°C... ose eee cece cece eee eeeeeneay 1.0w® 
Soldering Temperature (vapor phase reflow for 30 sec.)...............0.0- 215°C 
Soldering Temperature (heated Collet for 5 sec.) .... 0.2... cece ee eee 260°C 
Notes: 


(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 5.7mW/°C above 25°C. 


Optek Technology, inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT2222A 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL| PARAMETER | MIN | TYP |MAX/UNITS| ss TESTCONDITIONS 


Off Characteristics 


| Veerjos0 |Collector-Base Breakdown Voltage | 75 | | | V |lo= 100A te=0 
| Vfenjce0 |Collector-Emitter Breakdown Voltage | 50 |_| | V ic=100mAle=0 
| Veerjes0 |Emitter-Base Breakdown Voltage | 6.0 | | | Vie 100A lo=0 
Collector-Base Cuttoff Current | | | too} na |Vep=60Vile=0 

| | 10.0 | WA [Von =60V,le=0,Ta= 150° 
| leso_|Emitter-Base CutotfCurent | || 100 nA |Ven=40VIc=-0 
| Ices [Collector-Emitter Cutoff Curent | || 1.0 | WA Mce=50V0 


On Characteristics 
Forward Current Transfer Ratio } 50} | | = |Vce=10.0V,Ic=0.1mA sd 
| 75 | | 325 | -  |Vce=10.0V,Ic=1.0mA 
100 | | | = _|Vce=10.0V, Ic =10.0 mA 
100} | 300} = Vor=100V.ic=150mA 
30 | | | = [Mce=10.0V,ie=s00ma) 
95 | | |= Nce=10.0V, lo =10.0 mA, Ta=-58°C 


|| 10 
| | 20 | Vv |ic=500mAts=50ma 


Small-Signal Characteristics 


fe Small-Signal Forward Current Transfer Voce = 10.0 V, Ic = 1.0 mA, f = 1.0 kHz 
Ratio 
Small-Signal Forward Current Transfer io a Ge Vee = 20 V, Ic = 20 mA, f = 100 MHz 
Ratio 


Open Circuit Output Capacitance 38.0 | pF | Vos = 10.0 V, 100 kHz < f < 1.0 MHz 


Cibo Input Capacitance (Output Open 33 DF |Ves =0.5 V, 100 kHz <f < 1.0 MHz 
Capacitance) 


Switching Characteristics 


| ten [Tum-Ontime |, 85m |Vo = 80V, Jo = 1850 mA, Int = 15 mA 
| tor [Tum-offtime || 800 | ns Vico = 30V, lo = 150 mA, Int = Ine = 15 mA 


(3) Pulse Test: Pulse Width < 300 ys, Duty Cycle < 2.0% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT2222M 
January 1995 


(SP, OPTEK 


Surface Mount NPN General Purpose Transistor 
Type HCT2222M | 


Feature 


® Ceramic surface mount package 

e Miniature package to minimize circuit 
board area 

e Electrical performance similar to a 
JAN2N2222A 


_ @ Hermetically sealed package 


e Screened per MIL-S-19500 TX or 
TXV equivalent levels on request 


-@ Same footprint and pin-out as many 


SOT-23 package transistors 


Description 


The HCT2222M is a miniature 
hermetically sealed ceramic 
surface-mount general purpose 
switching transistor, consisting of a 
2N2222A silicon NPN transistor die. The 
HCT2222M electrical characteristics are 


similar to the MIL-S-19500/255 


specification for the JANTX2N2222A. 


The miniature three pin ceramic package 


is ideal for upgrading commercial grade 
circuits to military reliability levels where 


plastic SOT-23 devices have been used. 


High reliability processing available per 
MIL-S-19500 TX or TXV equivalent 
levels on request. 


Dal eNE Anon 054 054 (1.37) 37) .036 (0.91) 
7046 (1.17) .024 (0.61) 


.105 | ale 67) 
.08S (2.16) 


£125 (3.18) .024 (0.61) 
i —— o a Spy 
.115 (2.92) .016 (0.41) 


.039 (0.99) 


.078 (1.98) .035 (1.88) 
.023 (0.58) 071 (1.80) 
.017 (0.43) 


COLLECTOR EMITTER 
3 2 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector-Base: Voltage: sie ec occ ae eee keeae oueais edie ewes ea tee ets 75V 
Collector-Emitter Voltage .... 0.2.2... ccc eee eee eee eens 50V 
Emitter-Base Voliage ac ng sidse tin Gace wn ne’ bags BSaw eeeS eee woe wes 6.0V 
Collector Current-ContinuouS ........ 0.0... c cece eee enna 800mA 
Operating Junction Temperature(Ty) .......... 00. ccc cee -65°C to +200°C 
Storage Junction Temperature (Tag). dacated ccuadd ees sleyee -65°C to +200°C 
Power Dissipation @ Ta = 25°C 1.0... cece cece eee cence eee eee eaae 0.3W 
Power Dissipation @ TS) SO6°C? wane au evi veer Slawins ohare 0.75wW®) 
Soldering Temperature (vapor phase reflow for 30 sec.) .............0.000- 215°C 
Soldering Temperature (heated collet for 5 sec.) ............ cc eee ee eee 260°C 
Notes 


(1) Ts = Substrate temperature that the » chip carrier is mounted on. 

(2) Derate linearly 4.2mW/C above 25°C. This rating is provided as an aid to designers. It is 
dependent upon mounting material and methods, and is not measureable as an outgoing 
test. 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT2222M 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[Symbol | __Parameter_ | in| Max. [Units| Test Conditions 
FWenceo [Colectreseieskiown Vonage | 75 | |v [e=toAk-o0 
FWerceo ColedorEmter Breakdown Volago | 0 | | V (k= f0Gmkle=0 
[wens lentwsne season [so [|v le-maatene 

ICBO Collector-Base Cutoff Current | | 10.0 | nA 
P| ta0 | wa Now=0V,te=0,Ta= 150% 
Fteso [EmiterBase Guat Gurent ——=|~=S«| «+100 | mA (Mes=40vsio=0 


On Characteristics 


NFE Forward-Current Transfer Ratio x eees VceE = 10.0V, Ic = 0.1mMA 


Voe=10.0V,Ic=10mA = 10.0V, Ic = 10mA 
VcE = 10.0V, Ic = — 


35 VceE = 10.0V, Ic = 10mA, 
Ta =-55°C 


VcE(SAT) |Collector-Emitter Saturation Voltage | | ogo fv Ic = 150mA, IB = aise 
F400 |v e=Se0m, oso 
VBE(SAT) |Base-Emitter Saturation Voltage 060 | 1.20 | Vv Ic = 150mA, Ip = 0 
P| 200 |v to s00mAfo=s0ma 
Small-Signal Characteristics 


Small-Signal Forward Current Transfer VceE = 10.0V, Ic = 1.0mA, 
Ratio f = 1.0kHz 

Intel Small-Signal Forward Current Transfer Voce = 20V, Ic = 20mA, f = 100MHz 
ge re 


i Cie. Open Circuit Output Open Circuit Output Capacitance Vcs = 10.0V, 100kHz < f< 1.0MHz 


p 
Input Capacitance (Output Open) He Ves = 0.5V, 100kKHz < f< 1.0MHz 


Switching Characteristics 
35 Voc = 30V, Ic = 150mA, 
Ipi = 15mMA 
Turn-Off Time 300 Vcc = 30V, Ic = 150mA, 
lpi = Ipo = 15mA 


(3) Pulse Test: Pulse width < 300s, Duty Cycle < 2.0% 


Turn-On Time 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT700 
‘May 1993 


(SP, OPTEK 


Surface Mount NPN/PNP Complementary Transistors 


Type HCT700 


Features 


e Ceramic surface mount package 

e Miniature package to minimize circuit 
board area 

e Electrical performance similar to 
2N2222A and 2N2907A 

e Hermetically sealed 

e Screened per MIL-S-19500 TX or 
TXV (See JANTX2N4854U) 


Description 


The HCT700 is a hermetically sealed, 
ceramic surface-mount, complementary 
transistor pair. The HCT700 consists of 
an NPN transistor die and PNP 
transisitor die. The HCT700 electrical 
characteristics for the NPN side are 
similar to the MIL-S-19500/255 
specification for JAN2N2222A and on 
the PNP side are similar to the 
MIL-S-10500/291 specification for the 
JAN2N2907A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 


Order HCT700TX or HCT700TXV for TX 


or TXV processing per MIl-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.250 (6.35) .080 (2.03) 
.240 6.10) | | | .066 (1.68) 
PIN 1 
IDENTIFIER 
.175 (4,45) 


.165 (4.19) _ 


1 | 


028 .028 (0.71) 71) .055 (1.40) 


COLLECTOR 
4 


TYP | .045 (1.14) 
.022 022 (0.58) 56) COLLECTOR 


105 -105 (2.67) 67) 


A .095 (2. -095 (2.41) 


.070 070 (1.78) ae 
. 060 060 (1.52) 52) > 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


mo 


.098 (2.49) 


2 3 5 
nai ce ene ernie PL EMITTER BASE BASE EMITTER 
.082 (2.08) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


NPN to PNP Isolation Voltage .......... 00. eee eee eee eee 500VDC 
Collector-Base Voltage (NPN) ............. ce eee ee eee eee ee eee 75V 
Collector-Base Voltage (PNP) ........... 0. cece cece cee eee eee eee eee 60V 
Collector-Emitter Voltage (NPN) ............ 00. cece eee eee eee eens 50V 
Collector-Emitter Voltage (PNP). ......... 0.2.0. eee eee ee ee eee nena 60V 
Emitter-Base Voltage (NPN) <ice0ee ssi canta ead Cav orem cae bie aiaes 6.0V 
Emitter-Base Voltage (PNP) s..24.<.2a0e0wr diver es dabei ese ewucneadsaua 5.0V 
Collector Current-Continuous (NPN) ............0 cece eee ee eee eee eee 800mA 
Collector Current-Continuous (PNP) ............. cee cece eee ene n ees 600mA 
Operating Junction Temperature (Ty)......... 000 cece eee eee ee -65°C to +200°C 
Storage Junction Temperature (Tato) ccna Scitors canine aeediies as -65°C to +200°C 
Power Dissipation @ Ta = 25°C... 0... cc cece cette eee eee eee 0.4W 
Power Dissipation @ Ts") = 25°C... ec ee eee eee Seen ane aps 2.0w?) 
Soldering Temperature (vapor phase reflow for 30 sec.)................... 215°C 
Soldering Temperature (heated Collet for5 sec.) ........... cee eee eee 260°C 


Notes: 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 11.4mW/°C above 25°C. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type HCT700 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Off Characteristics 


| Vieryc80 |Colector-Base Breakdown Voltage | 75 | | 60 | | V [lc=100wAle=0 
VW |lo=100mA t=O 


ICBO Collector-Base Cutoff Current = 10.0 | | | nA |Vce=60V,le=0 = =——s—isY 

| | {100 
eae eS a 
| || t0.0 A Vop=50V.te=0,TA= 150°C 


Emitter-Base Cutoff Current | ftool | | oma Vep = 4.0 V, Ic =0 
||| 50.0] nA [Ves =35V, Io=0 
| toes _|Collector-Emitter Cutoff Current |_| 1.00| | || HA Vce=50V0 


On Characteristics 


hee |DC Current Transfer Ratio -50 | | 75) | = |Vce=10.0V, Ic=0.1mA 
Vee = 10.0 V, Ic = 1.0 mA 
100 fe 100 Voce = 10.0 V, Ic = 10.0 mA 
/ 400 | 300 | 100 | 300° Voce = 10.0 V, Ic = 150.0 mA®) 
30} | 50 | Voce = 10.0 V, Io = 500.0 ma®) 
Vce = 10.0 V, Ic = 10.0 mA, Ta = -55°C 
Vcr = 10.0 V, Ic = 1.0 mA, Ta = -55°C 
Ic = 150 mA, Ip = 15 mA”) 
Ic = 500 mA, Ip = 50 mA”) 
Ic = 150 mA, Ip = 15 mA®) 
Ic = 500 mA, Ip = 50 mA”) 


[e) 
Oo 


0.40 


< 
Q 
phi 
5S 
a 
© 
Q 
o 
Q 
e) 
v 
m 
3. 
at 
7) 
= 
w 
> 
mal 
= 
pe) 
ot. 
12) 
3 
< 
a 
— 
© 
ie} 
© 
— |O 
oO io 
oO |O 
38 
f°?) 
Oo 


a 
on 


< 


Vce = 10.0 V, Ic = 1.0 mA, f = 1.0 kHz 
VceE = 20 V, Ic = 20 mA, f = 100 MHz 
Vce = 20 V, Ic = 50 mA, f = 100 MHz 


Output Capacitance |} ao || 8.0 pF |Vce = 10.0 V, 100 kHz < f <s 1.0 MHz 


Cibo Input Capacitance | dt os | pF /Vep=2.0 V, 100 kHz <f< 1.0 MHz 
| ||| 30 | pF Vee = 0.5 V, 100 kHz <f< 1.0 MHz 


Switching Characteristics 


Tum-ontime | | 85 | | 45 | ns co =80'V, lo = 150°mA, las = 15 mA 


Turn-Off Time 300 300 Vcc = 30 V, Ic = 150 mA, 
Ip1=lpo=15mA 


(3) Pulse Test: Pulse Width < 300 ms, duty cycle < 2.0% 


a 
© 
io) 


Smaill-Signal Current Transfer Ratio 
5 


ep) 
3 
2 
TT 
” 
eo} 
= | 
©. 
O 
c 
a 
4) 
a] 
-- 
= 
pe) 
a 
n” 
=> 
@O 
= 
pe) 
= 
(e) 
i 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carroliton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT720 
May 1993 


Surface Mount Dual NPN Transistor 
Type HCT720 


Features 


e Surface mountable on ceramic or 
printed circuit board 

e Miniature package to minimize circuit 
board area required 

e Electrical performance similar to 
2N2222A 

e Hermetically sealed 

e Screened per MIL-S-19500 TX or 
TXV equivalent levels on request 


Description 


The HCT720 is a hermetically sealed, 
ceramic surface-mount device, 
consisting of two 2N2222A silicon NPN 
transistor die. The HCT720 electrical 
characteristics for each transistor are 
similar to MIL-S-19500/255 specification 
for the 2N2222A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 


TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/495 per 2N5794 
conditions. Order HCT720TX or 
HCT720TXV. 


Optek Technology, Inc. 


1215 W. Crosby Road 


250 (6.35) 


.240 6.10) | 


.080 (2.03) 
| | .066 (1.68) 


.175 (4.45) 
.165 (4.19) 


ices 


.028 (0.71) 
——_—_—— TYP 
.022 (0.56) 


.0S55 (1.40) 


.045 (1.14) 2N2222A 2N2222A 


COLLECTOR COLLECTOR 


AL 


EMITTER BASE BASE EMITTER 


.105 (2. -105 (2.67) 


= .035 095 (2.41) 41) 


.070 +070 (1.78) bare 
.O60 (1. “060 (1.52) > 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.098 (2.49) 
.082 (2.08) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


ISOlAUON VONAGE. Gast oases Wi Sewaciaene eae ese ee eee eases 500VDC 
Collector-Base Volage: «si. cc geht yee ba heweieuce en thes eich tenet eas 75V 
Collector-Emitter Voltage 0.0625 wiwnates cae ess fawkes oe eee: 50V 
EMR Base, VONAGS ea casta cc Hae a mae Sache Bathe eee, Sted aes brane See 6.0V 
Collector Current - Continuous ............. cece cee ee eee eee 800mA 
Operating Junction Temperature (TJ)... 0.0.0.0 0 cece cece -65°C to +200°C 
Storage Junction Temperature (Tstg)...-.- 6. eee eee eee eee ee -65°C to +200°C 
Power Dissipation @ Ta = 25°C (both sides driven equally) .............. 0.65W 
Power Dissipation @ Ts = 25°C (both sides driven equally) ........... 1.25w®) 
Soldering Temperature (vapor phase reflow for 30 sec.).................. 215°C 
Soldering Temperature (heated collet for 5 sec.)......... 2... eee ee eee 260°C 
' Notes 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 


(2) Derate linearly 7.1mW/C above 25°C. This rating is provided as an aid to designers. Itis 
dependent upon mounting material and methods and is not measureable as and outgoing 
test. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type HCT720 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Off Characteristics 


V(BR)CBO |Collector-Base Breakdown Voltage 75 Ld V 


On Characteristics 


hFE Forward-Current Transfer Ratio 50 El 
: 
100 ae 
100 


: _ 


Ic = 10.0nA, le =0 


V(BR)CEO |Collector-Emitter Breakdown Voltage | 50 Poot Ic = 10.0mA, Ip = 0 
V(BR)EBO |Emitter-Base Breakdown Voltage 6.0 -= Vjle=10.0nA, Ic = 0 
IcBo |Collector-Base Cutoff Current 10.0} nA |VcBp=60V, le =0 
10.0 | pA |Vcsp =60V, le =0, Ta = 150°C 
l—EBo | Emitter-Base Cutoff Current 10.0 | nA |Vep=4.0V, lc =0 


VceE = 10.0V, Ic = 0.1mMA 
Voce = 10.0V, Ic = 1.0mA 
VceE = 10.0V, Ic = 10.0mA 
VcE = 10.0V, Ic = 150mA) 


: 
35 VcE = 10.0V, Ic = 10.0mA, TAH = -55°C 
es eee 


Ic = 150mA, Ip = ee ) 
llc = 500MA, Ig = 50mA®) 


VcE(SAT) |Collector-Emitter Saturation Voltage 


VBE(SAT) |Base-Emitter Saturation Voltage 


Small-Signal Characteristics 

hfe Forward Current Transfer Ratio | so | — jiVceE = 10.0V, Ic = 1.00mA, f = 1.0kKHz 

Infel {Forward Current Transfer Ratio 2.5 | = Vee =20V,Ic=20mA,f=100MHz 
|__ Cobo Open Circuit Output Capacitance Sn 


Switching Characteristics 


te _tomontme || ca 


(3) Pulse Test: Pulse Width < 300pus. Duty Cycle < 2.0% 


= 150mA, Ipi = 15mA 
= 150mA, IB1 


= lp2=15mA 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT740 
| May 1993 


(SP) OPTEK 


Surface Mount Dual PNP Transistor 
Type HCT740 


Features 


e Surface mountable on ceramic or 
printed circuit board 

e Miniature package to minimize circuit 
board area required 

e Electrical performance similar to 
2N2907A 

e Hermetically sealed 

e Screened per MIL-S-19500 TX or 
TXV equivalent levels on request 


Description 


The HCT740 is a hermetically sealed, 
ceramic surface-mount device, 
consisting of two 2N2907A silicon PNP 
transistor die. The HCT740 electrical 
characteristics are similar to the 
MIL-S-19500/291 specification for the 
2N2907A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 


TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/496 per 2N5796 
conditions. Order HCT740TX or 
‘HCT740TXV. 


Optek Technology, Inc. 


1215 W. Crosby Road 


.250 (6.35) .080 (2.03) 
| 240 (6. "20 (6.10) ‘066 (1.68) 
TRENTIFIER 
.175 (4.45) 
165 (4.19) 
pen 028 (0.71) 71) .055 (1.40) a 
.045 (1.14) 2N23907A N2907A 
022 (0.58) 56) | COLLECTOR COLLECTOR 
1 4 
TT =105_ (2.67) 
~ 4 .095 -095 (2.41) 41) 
.088 (2.43) .070 (1.78) 2 3 2 


5 PL EMITTER BASE BASE EMITTER 


.060 (1. 060 (1.52) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.082 (2.08) 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


isolation VOllaGe-/¢.5ic5G04c00nersedaweees tt Votes Cee ee ke ures ee 500VDC 
Collector Base Voltage s.uiwvce id Ceca ened seh eateeeakae shoe eee eet 60V 
Collector-Emittér Voliage «os ic aut cos tore send an lateegiatcetaiw mult’: 60V 
Emitter-Base VONAGE. 2.35 6c oe tae foie owt deeb owe ee ek aka 5.0V 
Collector Current -ContinuouS .......... 0... cece ee eee eee eee 600mA 
Operating Junction Temperature (Ty).........-.. eee eee eee -65°C to +200°C 
Storage Junction Temperature (Tstg).......--- + sees eee eee -65°C to +200°C 


Power Dissipation @ Ta = 25°C (Both sides driven equally)............... 0 .65W 


Power Dissipation @ Ts" = 25°C (Both sides driven equally)........... 1.25w?) 
Soldering Temperature (vapor phase reflow for 30 sec.)...............005 215°C 
Soldering Temperature (heated collet for 5 Sec.)..... 0... eee eee 260°C 
Notes 

(1) Ts = Substrate temperature that the chip carrier is mounted on. 


(2) Derate linearly 7.1mW/°C above 25°C. This rating is provided as an aid to designers. It is 
dependent upon mounting material and methods and is not measureable as an outgoing test. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type HCT740 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Off Characteristics 


Off Characteristics 
enc [ColectorseseSeatdownvVotage | 60 | | V [e=100Ak=0 
a 
ano emtersne rom te | 50 | |v est00Kt=0 
IcBo =—:|Collector-Base Cutoff Current lia i Noakes 

(100) WA Noa=s0viie=0.Ta= 18 
ao _Emitorsase Gaon Curent | | s00/ nA Vepeosviic-o 
Onchawceistes 


On Characteristics 
p75 || — Mee=100v,c-01maA 
100 450 | — | VcE = 10.0V, Ic = 1.0mA 
ec ae es VceE = 10.0V, Ic = 10.0mA 
400 | 300) — | VcE = 10.0V, Ic = we 
oso | | — \ee=100v,te~soomal® 
|_| — es VcE = 10.0V, Ic = 1.00mA, Ta = -55°C 


Forward-Current Transfer Ratio 


VcE(SAT) |Collector-Emitter Saturation Voltage 


mes Ic = 500mA, Ip = 50mA) 
Small-Signal Characteristics 


Seat re 
het [Fomaré Curent Trrsieato | 20 | | — Woe=20V,lo=S0mAt= 100M 
en open upaonsaurcs | [aa | or enn tay, oor certets 

Soo pt Capastance Out nen) |_| 0 | pF Nen=2.0V,r0ltestctove 
te lTunonting | a 


(3) Pulse Test: Pulse Width < 300s, Duty Cycle < 2.0% 


VBE(SAT) |Base-Emitter Saturation Voltage 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(SP), OPTEK 


Product Bulletin HCT780 
May 1993 


Surface Mount Quad NPN Transistor 
Type HCT780 


.200 (5.08) 


.350 (8.89) .050 (1.27) 
SO REF 
.050 (1.27) 
REF 


.200 (5.08) 


.O75 ie 91) 


Lo 025 (0.64) 
+075 (1.91) PE 085 (2.16) oe 


.063 (1. 063 (1.60) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Feature Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 
e Four independent transistors ina0.35 Collector-Base Voltage ........... 0. cee eee eee eet eee tenet eee e ees 75V 
inch, square ceramic package Collector-Emitter Voltage 20... 0... e teen ene eenes 50V 
e Surface mountable on ceramic or Emitter-Base Voltage ......... 0.0 ccc cece cece eee eens ee eenceenenues 6.0V 

‘ Dba ea sta nr ner eee Collector Current-Continuous 800mA 

ON2229A P Isolation Voltage Seine oleae don acqi a esen aed aa hive Saar R eeee oer a 500Vde 
e Hermetically sealed package Operating Junction Temperature(Ty) .......... 0.2 e eee eee eee “65°C to +200 © 
° Screened per MIL-S-19500 TX or Storage Junction vanbetelute (Vsighia.d cared eiaeien diced paveerert Gee -65°C to +200°C 
TXV equivalent levels on request Power Dissipation @ Ta = 25 C (four devices driven equally)................ 1.OW 
7 Power Dissipation .@ Ts = 25°C (four devices driven equally)............ 2.0w®) 
Description Soldering Temperature (vapor phase reflow for 30 sec.) ...............4. 215°C 
Soldering Temperature (heated collet for5 sec.) ........... ee ee eee eee 260°C 


The HCT780 is a 20 pad, hermetically Notes 


sealed, ceramic surface-mount transistor (1) Ts = Substrate temperature that the chip carrier is mounted on. 
array, consisting of four 2N2222A silicon —_(2) Derate linearly 11.4mW/°C above 25°C. This rating is provided as an aid to designers. It is 


NPN transistor die. The HCT780 dependent upon mounting material and methods and is not measureable as an outgoing 
electrical characteristics are similar to test. 

the MIL-S-19500/255 specification for 

the 2N2222A. 


TX and TXV screening, if requested, will 
be performed similar to 


18 14 
MIL-S-19500/559 per 2N6989 i a 
conditions. Order HCT780TX or 13 
HCT780TXV. 20 


1 


rey 


TOP VIEW 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT780 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Off Characteristics 


a 
"vow [Coeweomacwmvene | | |v [ecttovwre 
| Mewoso Coletti Breakdown Votage | 60 || Vom 00m b= 
| Nenes0 |Emitorbase Breakdown Votage | 60 || Ve 1OOALo=O 
Collector-Base Cutoff Current | 400 | nA Vee=60V,te=0 
bessead 
_ 
ee 


10.0 r= 60V, le = 0, Ta = 150°C 
10.0 a 4.0V, Ic=0 


Emitter-Base Cutoff Current 


Collector-Emitter Cutoff Current 


OnCharecteristics Characteristics 


Forward-Current Transfer Ratio eS ae 
75 | 38 | — Noe = 10.0V, Ic = 1.0mA 
3c Voce = 10.0V, Ic = 10mA 
| | eee 


Pao ae VcE = 10.0V, Ic = 500maA?) 
7 eis Vce = 10.0V, Ic = 10mA, Ta = -55°C 
VcE(SAT) | Collector-Emitter Saturation Voltage | 030°} vv Ic = 150mA, Ip = 15mA®) 
| a0 |v em stomt on soma 
VBE(SAT) |Base-Emitter Saturation Voltage 060 | 120 | v | lc = 150mA, Ip = 15mA®) 
| ame [leet nesi® 
Small-Signal Characteristics 


ee 
em eomciasoieacmnn |) to | we fervor mieten 
co rotcrmsen oeom ||| wr Nata cian 


Switching Characteristics 


Turn-On Time Vcc = 30V, Ic = 150mA, lpi = 15mA 


TumonTme | 
toff Turn-Off Time 300 Vcc = 30V, Ic = 150mA, 
lp1 = Ip2 = 15mMA 


(3) Pulse Test: Pulse width < 300s, Duty Cycle < 2.0% 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(SP, OPTEK | 
Product Bulletin HCT790 | ? | | 


May 1993 


Surface Mount Quad PNP Transistor 
Type HCT790 


.200 (5.08) 
.350 (8.89) .050 (1.27) 
. $0 REF 


.050 (1.27) 
REF | 


.200 (5.08) 


075 oo 91) 


Z - (0.64) 
REF 


.O75 (1. nee Tow 
.063 (1.60) 


Feature | Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


e Four independent transistors ina0.35 Collector-Base Voltage ......... ce tee enews 60V 
inch, square ceramic package Collector-Emitter Voltage anid cei aoa tein es can ees eyes Vaud ws 60V 
e Surface mountable on ceramic or Emilter-Base Voltage se. iac5 fat 06s ved ONG bs Pens Caw aee eee wees 5.0V 
printed circuitboard = Collector Current-Continuous .........00. cece cece ete e eee eee teens 600MA 
e Electrical performance similar to a SsOlalion VONAGE® Suv icc nto Gbc eau cece meso ed eN EU eee ORES Rees 500Vpc 
— “iecaate ee ee ee Operating Junction Temperature(Ty) ........0. cece eee eee eee -65°C to +200°C 
| y packag Storage Junction Temperature (Tstg) ........ 0.0 e cece e ee aees -65°C to +200°C 
_@ Screened per MIL-S-19500 TX or 0 
TXV equivalent levels on request Power Dissipation @ ae C (four devices driven equally) ............... OO 
| Power Dissipation @ Ts‘'’ = 25°C (four devices driven equally) ........... 2.0W 
Description Soldering Temperature (vapor phase reflow for 30 Sec.) ............00 0 eee 215°C 
Soldering Temperature (heated collet for5 sec.) .............--2 0c eee 260°C 
The HCT790 is a 20 pad, hermetically Notes 
sealed, ceramic surface-mount (1) Ts = Substrate temperature that the chip carrier is mounted on. 
transistor array, consisting of a2N2907A _—(2) Derate linearly 11.4mW/°C above 25°C. This rating is provided as an aid to designers. It.is 
silicon PNP transistor die. The HCT790 dependent upon mounting material and methods and is not measureable as an outgoing test. 


electrical characteristics are similar to 
the MIL-S-19500/291 specification for 
the 2N2907A. 


TX and TXV screening, if requested, will 


18 14 
be performed similar to ee ea 
MIL-S-19500/558 per 2N6987 13 
conditions. Order HCT790TX or 20 
] 


HCT790TXV. 
J 
LAL 
4 8 


TOP VIEW 


Optek Technology, Inc. 1215 W. Crosby Road = Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT790 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Off Characteristics 


[Wen [Colectraase Geakiownvotage | 60 
[Wen [Emito-Sase Breakdown Votage | 50 | | V ie=100Al-0 
IcBo ~— | Collector-Base Cutoff Current |) 100 | nA NMca=50V,le=0 
fs 


Emitter-Base Cutoff Current 


On Characteristics 


Collector-Emitter Saturation Voltage 
Base-Emitter Saturation Voltage 


Small-Signal Characteristics 


= Nee = 204, c= Soma t= 10002 
30 | pF [Wea = 10.0V, 100KtHe <te 1.0MHz 
Input Capacitance (Output Open) 


Switching Characteristics 
[a5 | ns _|Voo=90V, to= 150mA, ler = 16mA 


Pte Turn-On Time 
toff Turn-Off Time 300 ns jVcc = 30V, Ic = 150mA, 
lpi = IBo = 15mA 


(3) Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0% 


Lee Vce = 10.0V, Ic = 1.0mA, Ta = -55°C 
V Hc = 150mA, Ip = 15mA®) 


Ic = 500mA, Ip = 50mA®) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT801 
May 1993 


Dual Enhancement Mode MOSFET 
Type HCT801 


Features 


e 6 pad surface mount package 
e Vps = 90V 
© Ip(on) N-Channel = 1.9A 
P-Channel = 0.5A 
e Two devices selected for Vps, 
switching time, and capacitance 
similarity 


_@ Full TX processing available 


e Gold plated contacts 


Description 


The HCT801 offers an N-Channel and 
P-Channel MOS transistor packaged in 
a hermetic ceramic surface mount 
package. The two devices are similar in 
performance to the popular VNO109 
N-Channel device and VP0109 
P-Channel device. These two 
transistors are particularly well matched 
for Vps, switch time, and capacitance. 


For closer matching of Ip(on), Ros(on) and 


Gts, see the HCT802 data sheet. 


Order HCT801TX for processing per 
MIL-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


250 (6.35) 


240 6.10) 


. 080 080 (2.03) 03) 
. 066 086 (1.68) 68) 


.175 (4.45) 
.165 (4.19) 


TOENTIFIER a 


.055 (1.40) 


.045 (1.14) 
022 (0.56) - CHANNEL N - CHANNEL 
4 
.070 (1.78) 


" ch | : 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.028 (0.71) 


.098 (2.49) 
.082 (2.08) 


Absolute Maximum Ratings 


Drain-Source Voltage «ca iaincd dan cenit ds be wee eetedtaaedde cele 90V 

Gate-Source Voltage: i606 553.36. gush oeads cehndie's tabs Gow eee eee eens +20V 

Drain Current (Limited by Tj max) N-Channel ......... 0.0... cece eee eee eee 2A 
P-Channelia..gavc tte eee ee ay cemaneess 0.8A 

Operating and Storage Temperature ...... 0.0.0... cc eee eee -55 to 150°C 

Power Dissipation | 

Ta=25°C(Both devices equally driven)......... 0.0.0 cece cece neces 0.5W Total 

Ts=25°C (Both devices equally driven) ...........0..cee eee e eee 1.25W Total") 

(Ts=Substrate temperature that the package is soldered to) 

Notes 


(1) This rating is provided as an aid to designers. It is dependent upon mounting material and 
methods and is not measureable as an outgoing test. 


Carrollton, Texas 75006 
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(214) 323-2200 Fax (214) 323-2396 


Type HCT801 


Electrical Characteristics (Ta = 25°C unless specified otherwise) 


ent ae Test Condition 


| _V_|Ip=1mA*, Vas = 0 

V Ves= Vos, lIp= 1mA 
V Ip =-1mA 

Vas = +20V, Vos = 0 
Vas = OV, Vos = 90V* 
Ves = 5V*, Vos = 25V* 


Symbol Parameters Device 
B=BOTH 


Bypss___|Drain-Source Breakdown 
VTH Gate Threshold Voltage 


| 


“J 


1/9 
IG 
do |p 
~ | Ol 


a 
ok 
oO |: 
=) 
~ 
> 


lass Gate-body Leakage 
Ipss Zero Gate Voltage Drain Current 
ID(on) ON-state Drain Current 


oO 

o1 

i 
> > |> [EB 


oO |- 
cn |O 
oO 
ne) 
~ |> 


° 
= 
on 


Ves = 10V*, Vos = 25V* 


Rps(on) | Drain-Source On-Resistance Vas = 5V, Ip = 250mA 


ZZ 10/Z|0jZ |W |W IV i2z Ww 


Rascal 
i | | 32 | @  |Veg=10V,Ipb=1A 
| op | | 45 Q  \Ves=-5V, Ip =-0.1A 
P | | 8 Q  |Vgsg =-10V, Ip = -0.5A 
High Temperature Drain-Source N 0.9 Q Vas = 10V, Ip = 1A, Ta = 125°C 
On Resistance P 14 Q  |Ve@s =-10V, Ip = -0.5A, Ta = 125°C 
Gis Forward Transconductance N 250 Vos = 25V*, Ip = 0.5A* 
P 150 
Ciss Input Capacitance B Vas = OV, Vos = 25V", f = 1MHz 
Coss Common Source Output B 
| Capacitance 
Crss__|Reverse TransferCapacitance | B |_| 


Turn-off-time 
* Reverse polarity for the P-Channel device. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT802 


_ May 1993 


(SP, OPTEK 


Dual Enhancement Mode MOSFET 
Type HCT802 


Features 

e 6 pad surface mount package 
© Vos = 90V 

e Ros(on) <5Q 

© Ip(on) N-Channel = 1.5A 


P-Channel = 1.1A 
e Two devices selected for Vos, Ip(on) 
and Ros(on) similarity 


| ; e Full TX Processing Available 
_ © Gold plated contacts 


Description 


HCT802 offers an N-Channel and 
P-Channel MOS transistor in a hermetic 
ceramic surface mount package. The 
devices used are similar to industry 
standards VN0109 N-Channel device 
and VP1008 P-Channel device. These 
two enhancement mode MOSFETS are 
particularly well matched for Vps, IDs(on), 
Rosion) and Gis. For closer matching of 
switching speed and capacitance see 
the HCT801 data sheet. 


Order HCT802TX for processing per 
Mil-S-19500. 


Optek Technology, Inc. 


1215 W. Crosby Road 


250 (6.35) 


.240 6.10) | 


.080 +080 (2.03) 03) 
.066 “086 (1.68) 68) 


.175 (4.45) 
.165 (4.19) 


PIN 1 
IDENTIFIER : 


.055 1085 (1.40) 40) 


045 (1. -045 (1.14) 
- CHANNEL, N - CHANNEL 
4 
.105 105 (2.67) 67) | 
095 eS 41) a oh = | 
.070 na alae 5 


.060 (1. "080 (1.52) ~ 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.028 028 (0.71) 71) 
.022 (0. 022 (0.56) 


rs 


,098 (2.49) 
.082 (2.08) 


Absolute Maximum Ratings 


Drain-Source VONAGS 425:5-8.2h by ia cand boa a ee wie aes eee leanen es 90V 

Gate-Source: Voltage iho ncceseg hi wie eis boo eb E Meee eek Caw e foe +20V 

Drain Current (Limited by Tj max) N-Channel ................ eee e eee eee eee 2A 
P-Channelviss <<eu duce ee eine deewa cases 1.1A 

Operating and Storage Temperature... 6.0.0.0... cece cece eens -55 to 150°C 

Power Dissipation 

Ta = 25°C (Both devices equally driven) ..........0...c cece cece ees 0.5W Total 

Ts = 25°C (Both devices equally driven) .............. cece eee eens 1.5W Total") 

(Ts = Substrate that the package is soldered to) 

Notes 


(1) This rating is provided as an aid to designers. Iti is dependent upon mounting material and 
methods and is not measureable as an outgoing test. 


- Carrollton, Texas 75006 
16-24 


(214) 323-2200 Fax (214) 323-2396 


Type HCT802 


Electrical Characteristics (Ta = 25°C unless specified otherwise) 


Symbol Parameters Device i, Test Conditions 
B=Both 


BVpss_|Drain-Source Breakdown |B V_|Ip = 1mA*, Vas =0 

vr [Gate Threshold Votlage — |]_N_| 0.76 | 28 |_v_Vag= Vos p= ma __ 
P| 20] -45 | vi iipe-tmA 

less ___|Gate-BodyLeakage =| 6B | | #100 


Zero Gate Voltage Drain Current | B |. Vos = 90V*, Vas = OV 


00* | pA [Tj =150°C 
On-State Drain Current : 


Rosjon) [Drain-Source on Resistance | B | | 
Forward Transconductance 


| @Q |Ves = 10V*, Ip = 1A” 
Gfs 
Input Capacitance 
Coss |Common Source Output 
Capacitance 


Ere 

_ |Ol 
(o>) 
* 


Vos = -25V, Vas = OV, f = 1MHz 
Vps = 25V, Vas = OV, f = 1MHz 


3 | 
S| 
OF |—* |on |= [Po | 0 lt IN 
O IN [9 Jor |r |O HIS |O 


| ae ae 
oy fTumeontime | ons |Vpp=25V,Ip=1A,RL=502 | 
ee [ns |Vpp =-25V, Ip=-0.5A,RL=502_ 

fen um-oime Nar ns on 280 In 1A R= 500 
ee |_ns__|Vpp=-25V, Ip=-0.5A,RL=50Q —__ 


* Reverse polarity for P-Channel device 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT7000M 
January 1994 


(SP) OPTEK 


N-Channel Enhancement Mode MOS Transistor 
Type HCT7000M | 


Features 


200mA Ip 

Ultra small surface mount package 
Rps(on) < 5Q 

Pin-out compatible with most SOT23 
MOSFETS 


Description 


The HCT7O0OOM is a high performance 
enhancement mode N-channel MOS 
transistor chip packaged in the ultra 
small 3 pin ceramic LCC package. 
Electrical characteristics are similar to 
those of the JEDEC 2N7000. The 
pin-out and footprint matches that of 
most enhancement mode MOS 
transistors built in SOT23 plastic 
packages. 


The HCT7000M is available processed 
to TX and TXV levels per MIL-S-19500. 


Order HCT7000MTX or HCT7000MTXV. 


Optek Technology, Inc. 


1215 W. Crosby Road 


ORIENTATION 
KEY 


.036 (0.91) 
.024 (0.61) 


.054 (1.37) 
046 7 | 


.105 (2.87) 
~085 (2.16) 
| .024 (0.61) 


3 PL 
.016 (0.41) 


.039 (0.99) 


.078 (1.98) .035 (0.88) 


.071 (1.80) 


| .125 (3.18) 
7115 (2.92) 
.023 (0.58) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings 


Drain-Source Volade 5 e..ni64 chs ei aeetaee deat eeee ews vee neces 60V 
Gate-Source Voltage iaaion os. c84 wes tarda eee eed O24 Rowen aglae +40V 
Didi CUNGIG 620s teucr ee tn a ah ese cea take a eed eee tees Sow eran 200mA 
Power Dissipation (TA = 25°C)... 0.0... cc ccc cece tee eee nenes 300mWw 
Power Dissipation (Ts") = 25°C) ..... 0. cece cece cece ene eee ae 600mw?) 
Operating and Storage Temperature .......... 00... e cece ee ees -55°C to +150°C 
Thermal Resistance RQUC...........00.. ccc cece cece eee ne eee e ee ene eee en es 100°C/W 
Thermal Resistance RQJA ... 0... e cece ccc cece cnet eee e nent eeneee 583°C/W 


Notes: 

(1) Ts = Substrate temperature that the chip carrier is mounted on. 

(2) This rating is provided as an aid to designers. It is dependent upon mounting material and 
methods and is not measurable as an outgoing test. 


Carrollton, Texas 75006 
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Types HCT7000M 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


SYMBOL PARAMETER MN, 
| Voss _|[Drain-Source Voltage | 60 
| Vesey [Gate Threshold Voltage | 8 | 3.0 | V |Vos=Veslo-tmA 
| loss [GateLeakage || 10 
| Ioss_|Zero Gate Voltage Drain Current || 1 | WA |Ves=0V,Vos=48V00 
On-State Drain Current 75 | | oma | Vos = 10 V, Vas = 4.5 V 
| Ros(on) [Drain-Source on-Resistance |_| 8 (| @ |Ves=10V, In= 5A 
| Vosion) [Drain-Source on-Voltage || 28 | V |Vos=10V, I= 5A 

Gis [Forward Transconductance | 100 |_| mS _|Vos=10V, lo=.2A 
Input Capacitance | | 60 | pF |Vps = 25 V, Vas =0 V, f= 1MHz 
| Coss __|OutputGapacitance || 25 | 
Reverse Transfer Capacitance rs pF 
| tor) Tum-onTime | | t0 | 
toy Tum-offtime | t0 |g 


Vpp = 15 V, ID = .5A, Vgen = 10 V, Rg = 25 Q 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
16-27 


Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
16-28 


o}) OPTEK TECHNOLOGY, INC. 


GLOSSARY 


> 
ae 
< 
Y) 
ep 
© 
dd 
o) 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Glossary of 
Symbols and Terms 


(S), OPTEK 


Term Symbol 
Acceptance Angle ‘S) 


Acceptance Cone — 


Ambient Temperature Ta 
Angstrom A 
Anode A 
Aperture = 
Aperture Angle Ss) 


Axis of Measurement — 


Base B 


Beam Angle \S) 


Beam Half Angle — 


Blackbody = 
Buffer Amp Linearity, Low VEL 
Voltage 
Cathode K 

Collector C 

~ Collector-Base Breakdown VIBRICBO 
Voltage 

Collector Current Ic 
Collector-Emitter VIBRICEO 
Breakdown Voltage 
Collector-Emitter VCE(SAT) 


Saturation Voltage 


Color Temperature — 


Optek Technology, Inc. 


1215 W. Crosby Road 


Description 
The maximum angle which a ray may traverse and still be detected by a photosensor, usually 
measured from the optical axis. 


A cone with an included angle such that any ray within the cone will be detected by the 
sensor and any ray outside will not. 


Temperature of air or liquid surrounding any electrical part or device. 
10-1? meter; a unit of length sometimes used to describe wavelength of optical radiation. 


The positive terminal of a diode, i.e., the terminal which must have a positive voltage relative 
to the other terminal (cathode) before the device will conduct. 


A hole or window in an opaque material, used to control the transmission of light. 
For radiation sources, the angle between the half power points. See Beam Angle. 


The direction from the source of radiant energy, relative to the optical axis, in which the 
measurement of radiometric and/or spectroradiometric characteristics is preferred. 


The control terminal of a transistor. In a phototransistor, control is provided by light or infrared 
energy which falls on the transistor and generates a current in the base. 


A measure of the angular displacement of emitted energy, usually measured as the included 
angle from one half power point to the other. 


A measure of the angular displacement of emitted energy, generally measured from the optical 
axis to the half power point. See Emission Angle. 


Ideally, a body that would absorb all and reflect none of the radiant energy falling upon it; its 
reflectivity would be zero and its absorbency (and consequently its emissivity) would be 100%. 
In practice, a radiator of uniform temperature whose radiant emittance in all parts of the 
spectrum is the maximum obtainable from any temperature radiation at the same temperature, 
or a radiator whose spectral radiant emittance conforms with Planck's law of radiation. 


Output voltage from the buffer of the ABC sensor with a specified input voltage applied to the 
buffer. 


The negative terminal of a diode, i.e., the terminal which must have a negative voltage 
relative to the other terminal (anode) before the device will conduct. 


The positive current carrying terminal of an NPN transistor. 


The reverse bias voltage at which the collector-base junction of a transistor will conduct a 
specified (non-destructive) current much higher than the normal leakage currents that occur at 
lower voltages. In an NPN transistor, it is measured with the collector positive, the base 
negative, and the emitter open. 


The amount of current flowing into the collector terminal of a transistor. 


The voltage at which a transistor, biased in the normal direction with no optical or electrical 
input to the base, will conduct a specified (non-destructive) current much higher than the 
normal leakage currents which occur at lower voltages. 


The collector-emitter voltage of a transistor which is turned “on” by an optical or electrical 
input to the base, measured under specified conditions of input level and output current load. 


The temperature of a blackbody having the same visible color as that of a given non- 
blackbody radiator. 


Carrollton, Texas 75006. = (214) 323-2200 Fax (214) 323-2396 
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Term 
Common Emitter 


Commutating dV/dt 
Conversion Efficiency, 
Photovoltaic Diode 
Critical Angle 

Current Transfer Ratio 
Dark Condition 

Dark Current 

DC Current Gain 

DC or AC Input-to-Output 


Current; Isolation Voltage 


DC or AC Input-to-Output 
Voltage; Isolation Voltage 
Delay Time 

Detector Noise Current 
Diode 


Duty Cycle 


Duty Factor 


Emission Angle 


Emitter 
Emitter (Radiometric) 


Emitter-Collector 
Breakdown Voltage 


Emitter Current 


Fall Time 


Optek Technology, Inc. 


Symbol Description 
— A circuit configuration in which the emitter terminal is common to both input and output 
current loops; also called grounded emitter. 
— A changing voltage. In a triac the ability to block this rapidly changing voltage. 
— The ratio of maximum available power output resulting from photovoltaic operation to total 
incident radiant flux. 
Oc The maximum angle of incidence for which light will be transmitted from one medium to 
another. Light approaching at a greater angle of incidence will be reflected. 
CTR In an optically coupled isolator, the ratio of output (transistor) current to input (LED) current 
under specified conditions. | 
— The condition attained when the electrical parameter under consideration approaches a value 
which cannot be altered by further irradiation shielding. 
Ip The current that flows through a photodetector when there is no optical input; usually used in 
reference to photodiodes. 
Hee The ratio of collector current to base current in a transistor biased in the common emitter 
configuration. 
te The current between all input terminals shorted together and all output terminals shorted 
together at a specified voltage. 
Vio The voltage applied between all input terminals shorted together and all output terminals 
shorted together. 
td The time elapsed between a step increase in the input and a change in the output equal to 
10% of its maximum change. 
In The broadband output noise current. 
— A two terminal device (usually semiconductor) ge 
which freely conducts current in one direction 
and blocks it in the other. K(-) 
de In a signal composed of regularly recurring pulses, the product of the pulse width and the > 
repetition frequency multiplied by 100 to give a percentage. < 
g 
— In a signal composed of regularly recurring pulses, the product of the pulse width and the | 3 | 
repetition frequency. Same as duty cycle except that it is expressed as a ratio rather than a : 
percentage. 
— For radiation sources, the angle with respect to the optical axis at which the radiant power is 
half the maximum. 
E The negative current carrying terminal of an NPN transistor. 
— In radiometrics, a source of radiation. 
VIBRIECO The voltage at which a transistor, biased opposite its normal direction with no optical or 
electrical input to the base, will conduct a specified (non-destructive) current much higher than 
the normal leakage currents which occur at lower voltages. 
lf The value of current flowing in the emitter terminal of a transistor. 
tf The time that elapses while a pulse waveform decreases from 90% to 10% of its maximum 
value. 
1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Glossary of 


Symbols and Terms 


(S)), OPTEK 


Term 
Fiber Optics 


Flux Density, Luminous or 
Radiant Intensity 
Forward Bias Voltage 


Forward Current 


Forward Voltage 


Frequency 
Gallium Aluminum Arsenide 


Gallium Arsenide 


Half-Density Beam Angle 
Half Power Point 

High Level Output Voltage 
High Level Supply Current 
Holding Current 
Iluminance (Illumination); 


lrradiance 


Infrared 


Infrared Emitting Diode 


Input-to-Output 
Capacitance 


Input-to-Output Resistance 


Interrupter Assembly 


Irradiance 


Isolation Leakage Current 


Optek Technology, Inc. 


Symbol 


GaAlAs 


GaAs 
'S) 


HP 


liso 


1215 W. Crosby Road 


Description 
Generally, the technology of using transparent glass or plastic fibers which carry light. Signals 
can be sent over large distances at high speed by coupling optoelectronic devices via fiber 
optics. 


The quotient of (1) the respective luminous or radiant flux at a surface divided by (2) the area 
of the surface. 


An external voltage applied in the conducting direction of a PN junction. The positive terminal 
is connected to the P-type region, and the negative terminal to the N-type region. 


The current which flows across a semiconductor junction when a forward-bias voltage is 
applied. 


The voltage across a diode when it is forward biased at a specified current. 


The number of recurrences of a periodic phenomenon in a unit of time. Usually expressed in 
hertz (Hz), which is the number of recurrences per second. 


A crystalline compound used to make IREDs. Note: the addition of aluminum to the GaAs 
roughly doubles the power output of the device at the same input current. 


A crystalline compound used to make IREDs. 


The full-cone angle within which the radiant intensity is not less than half of the maximum 
intensity. See also Beam Angle. 


For radiation sources, the point in the radiation pattern at which the radiant intensity is half 
the maximum. 


The voltage on the output terminal of a logic circuit with input level and output load applied 
that, according to the product specification, will establish a high level at the output. 


In a logic circuit, the supply current required to operate the circuit when input conditions are 
such that the output is in the high logic state. 


In a triac, the minimum current through the main terminals which will maintain the device in 
the on-state in the absence of an input to the gate. 


The respective luminous or radiant flux density incidence on a surface; quotient of the flux 
divided by the area of illuminated or irradiated surface. 


Optical radiation that is characterized by wavelength longer than normally pereceived by the 
eye, but shorter than radio waves. Optek emitters radiate in the infrared range. 


A diode which emits infrared radiation when forward biased. 


The capacitance between the output of the photosensitive element and the input of the 
photoemitter element, called coupling capacitance. 


The resistance between the input and output of an optoisolator when the input leads are 
shorted together and the output leads are shorted together. 


Same as Transmissive Assembly. 


The radiant flux density incident on a surface; the quotient of the flux divided by the area of 
the irradiated surface. Units: watts/square meter, milliwatts/square cm. 


The current produced in an optoisolator when the input leads are shorted together, the output 
leads are shorted together, and a specified voltage is applied between the input and output. 
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Term 
Isolation Voltage 


Junction Temperature 
Light 

Light Current 
Light-Emitting Diode (LED) 


Low Level Output Voltage 
Low Level Supply Current 


Lower Ramp Threshold 
Voltage 


Luminous Energy 
Luminous Flux, Radiant Flux 


Maximum Power Dissipation 


Micron 
Nanometer 
Noise Equivalent Bandwidth 


Noise Equivalent Power 


Off-State Collector Current 
Off Time 


On-State Collector Current 


On Time 


Operating Temperature 
Optical Axis 
Optical Radiation 


Optically Coupled Isolator 
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Symbol 
Viso 


Ty 


Q, (Qy) 


PD(MAX) 


nm 


NEP 


IcEO 
loff 
ICiON| 
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Description 
The input-to-output voltage withstanding capability of an optically coupled isolator. 


The temperature at the PN junction within a semiconductor device. 
Optical radiation in the range of wavelengths which can be perceived by the human eye. 
Current flow through a photosensitive device when exposed to radiant energy. 


A device capable of emitting luminous energy resulting from the recombination of electrons and 
holes 


The voltage on the output terminal of a logic circuit with input level and output loading applied 
such that, according to the product specification, a low level at the output will be established. 


In a logic circuit, the supply current required to operate the circuit when the input conditions 
are such that the output is in the low logic state. 


The lower threshold voltage of the RC pin on the ABC sensor. The circuit discharges a 
capacitor connected to this pin until the voltage on the capacitor reaches the lower threshold 
voltage. 


Energy traveling in the form of visible radiation. 
The respective time rate of flow of luminous or radiant energy. 


Maximum power that a device can safely dissipate under specified conditions which include 
ambient temperature, heat sinking, and air circulation. 


10-® meter. 
10-3 meter; equal to 10 angstroms or 10-2 micron. 


The equivalent bandwidth of a flat (or white) noise spectrum with sharp cutoff and the same 
maximum value that contains the same noise power as the actual broadband output noise 
power of the device or current. 


The radiant flux at a specific wavelength incident on a detector which gives a signal-to-noise 
ratio of unity. Unit: watts. 


The collector current in a transistor with no optical or electrical input to the base. 


Storage time plus fall time. 
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The output (collector) current of a transistor when there is a specified optical or electrical input 
to the base. 


Delay time plus rise time. 


The temperature or range of temperatures over which a device is expected to operate within 
specified performance limits. 


A line about which the radiant energy pattern is centered; usually perpendicular to the active 
area. 


Electromagnetic radiation in the range of wavelengths from 10 nanometers (extreme ultraviolet) 
to 1 millimeter (extreme infrared). 


A device that is designed for transferring electrical signals by utilizing optical energy to provide 
coupling, with electrical isolation between input and output. Optically coupled isolators usually 
consist of an IRED coupled to one of a variety of sensor types, shielded from ambient light. 
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Term 
Optically Coupled Triac Driver 


Optocoupler 
Optoelectronic Device 


Optoisolator 
Peak On-State Surge Current 


Peak Wavelength 
Photoconductive Diode 


Photoconductive Transducer 


Photocoupler 
Photocurrent 


Photodarlington 


Photodarlington Coupler 


Photodiode, Avalanche 
Photodiode Coupler 


Photodetector 
Photodiode 
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Symbol 


ITMISURGE) 


Ap 
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Description 
An optically coupled isolator whose output is designed to control the gate of a power triac. 


See Optically Coupled Isolator. 


A device which responds to, emits, or modifies electromagnetic radiation in the visible, 
infrared, and/or ultraviolet spectral regions, or a device that utilizes such radiation for its 
internal operation. 


See Optically Coupled Isolator. 


An on-state current of short duration and specified waveshape which represents the maximum 
current surge capacity of a triac. 


The wavelength at which the power output of an emitter is maximum. 


A photodiode that is intended to be used as a photoconductive transducer. 


‘eiaies 


OPTIONAL 


A device that is intended to change its con- 
ductance as a function of incident light or A 
radiation. 


See Optically Coupled Isolator. 
The difference between light current and dark current in a photodetector. 


A photosensor consisting of two transistors on a C 
single chip, configured such that the current from 

the first (photosensitive) transistor is amplified by 

the gain of the second transistor. Note: photo- 

darlingtons have very high current output com- 

pared to phototransistors but speed and linearity are relatively poor. 


An optocoupler in which the photosensitive ANODE COLLECTOR 


element is a darlington-connected phototransistor. 


CATHODE EMITTER 


A photodiode that is intended to take advantage of avalanche multiplication of photocurrent. 


An optocoupler in which the photosensitive ele- 
ment is a photodiode. 


ANODE 1 CATHODE 2 


CATHODE 1 


A device that responds electrically when exposed to radiant energy. 
A diode which is sensitive to incident radiation. 7 
Incident photons cause the diode to conduct (if A 

reverse biased) or to generate a current. Note: K 
photodiodes typically have much less output cur- AT 

rent than phototransistors but are faster and 

more linear. 
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Term 
Photoemissive Device 
Photoemitter 


Photologic™ Coupler 


Photon 


Photosensitive Device 


Photosensor 


Phototransistor 


Phototransistor Coupler 


Phototransistor, Darlington 
Connected 


Phototriac Driver Coupler 
Point Source 
Propagation Delay 
Radiance 

Radiant Efficiency 


Radiant Flux 


Radiant Intensity 


Radiation Pattern 


Radiometric 
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Description 
Synonym for a photoemitter. 


A device that emits electromagnetic radiation in the visible, infrared, and/or ultraviolet spectral 
regions. 


An optocoupler in which the photosensitive element is a digital output integrated circuit. 


A quantum (the smallest possible unit) of radiant energy; a photon carries a quantity of energy 
equal to Planck’s constant times the frequency. 


A device that is responsible to electro-magnetic radiation in the visible, infrared, and/or 
ultraviolet spectral regions. 


A device which controls or generates an electric current when irradiated by light. 
A transistor which Is sensitive to incident radia- 
tion. The incident photons result in a base cur- _ G 
rent which is then amplified by the gain of the (€ 
transistor. E 


An optocoupler in which the photosensitive ele- ANODE 
ment is a phototransistor. 


COLLECTOR 


CATHODE EMITTER 


Note: The base region may or may not 
be brought out as an electrical terminal. 


A phototransistor, the collector and emitter of y COLLECTOR 
which are connected to the collector and base, 
respectively, of a second transistor. <> ENVELOPE 
OPTIONAL 
EMITTER 


Note: The base regions may or may not 
be brought out as electrical terminals. 


An optocoupler in which the photosensitive element is either a zero current crossing triac driver | 
Or a zero voltage crossing driver. 
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A radiation source with a maximum diameter less than 4) the distance between source and 
detector. 


In a logic circuit, the time delay between a specified change in input and a corresponding 
change in the output logic state. tp; is measured with the output changing from low to high 
and tpy, with the output changing from high to low. 


The radiant intensity of the energy leaving or passing through a surface, divided by its area. 
The ratio of the total radiant flux emitted to the total input power. 
Rate of flow of radiant energy, expressed in watts. 


The radiant flux generated per unit solid angle in a given direction, expressed in milliwatts per 
steradian (mW/sr). 


The representation of the intensity of emission as a function of direction, in a given plane. 


Of or pertaining to radiation in all wavelengths. 
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Term 
Ramp Leakage Current 


Reflective Assembly 


Repetitive Peak Off-State 
Current 
Responsivity — 


Reverse Breakdown Voltage 


Reverse Current 


Rise Time 


RMS On-State Current 


Silicon 
Snell's Law 


Spectral Bandwidth 


Spectral Response 


Static dV/dt 


Static Gate Trigger Current 


Steradian 


Storage Temperature 


Storage Time 


Supply Voltage 


Total Power Output 
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IRL 


ITiRMS) 
Si 


BW 


st 
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Description 
In the ABC sensor, the current that flows through the RC pin (pins) when the device is 
operated under specified conditions. 


A device in which an IRED and a photosensor are mounted side by side, such that the 
photosensor is only irradiated when a reflective object passes in front of the device. Reflective 
assemblies are used to sense the presence of reflective objects. 


In a triac, the maximum instantaneous value of the off-state current that results from the 
application of repetitive peak off-state voltage. 


A description of the optical sensitivity of a photosensor. It is the ratio of the output current or 
voltage to the input radiant flux, typically expressed as amps per watt or volts per watt. 


The reverse bias voltage at which a diode will conduct a specified (non-destructive) current much 
higher than the normal leakage currents which occur at lower voltages. 


The current that flows when a reverse bias voltage is applied to a semiconductor junction. 


The time that elapses while a pulse waveform increases from 10% to 90% of its maximum 
value. 


In a triac, the principal current when the device is in the on-state. 


An element, abundant in the earth's crust, which is used in highly purified form to make most of 
the semiconductors used in the modern electronics industry (including all Optek photodetectors). 
Pure crystalline silicon is carefully "doped" with very small amounts of impurities to control its 
electrical characteristics. 


The law of refraction which predicts the behavior of electromagnetic radiation as it passes from 
one homogeneous isotropic media to another; expressed as nisinO@1=n2sinO2 where ni and n2 
are refractive indices and © 1, 2, refer to the angles between the rays and the normal to the 
interface. 


The wavelength interval in which a photometric or radiometric spectral quantity is not less than 
half of its maximum value. 


A description of the electrical output characteristic versus wavelength of radiation incident upon a 
device, usually expressed by a curve. 


The measure of the ability of a triac or SCR to block a rapidly rising voltage. Static dV/dt is 
usually measured with application of full rated voltage to the device in a very short but 
controlled time period. It is expressed in volts/microsecond. 


In a triac, the minimum gate current required to switch the device from the off-state to the 
on-state. 


The solid angle subtending an area on the surface of a sphere equal to the square of the 
sphere’s radius. There are 42 steradians in a sphere. 


The maximum temperature at which a device may be stored with no power applied. 


The time elapsed between a step decrease in the input and a change in the output equal to 
10% of its maximum change. 


The power supply voltage required to operate a circult. 


The total power that is radiated by a device, expressed in watts or milliwatts. 
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Term 
Transistor 


Transmissive Assembly 


Triac 


Trigger Leakage 


Trigger Voltage 


Upper Ramp Threshold 
Voltage 


Visible-Light-Emitting Diode 
Wavelength 
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Symbol Description 
_ A three terminal active semiconductor device 
which is capable of providing power amplification. C 
© 
E 
— A device in which an IRED and a photosensor are mounted facing each other on either side of 
a slot, such that an opaque object passing through the slot will interrupt the IR radiation path 
and be detected by the photosensor. 
_ A five layer semiconductor device which provides MAIN TERMINAL 2 
switching action for either polarity of applied vol- 
tage and can be controlled in either polarity by 
a single gate electrode. Triacs are usually used in 
power control applications. MAIN TERMINAL 1 
ty, Ite The current that flows in the trigger terminal of the ABC sensor. ly; is measured with the 
trigger pin at ground potential and |; with the trigger pin at Vcc potential. 
VT The minimum voltage which, when applied to the trigger pin of the ABC sensor, will force the 
RC pin to sink current. Once triggered by a rising edge of this minimum amplitude, the RC pin 
sinks current until the voltage on the capacitor reaches the lower ramp threshold voltage. 
VRU The upper threshold voltage of the RC pin on the ABC sensor. The circuit charges a capacitor 
connected to this pin until the voltage on the capacitor reaches the upper threshold voltage. 
VLED Synonym for light-emitting diode. 
oN The velocity of a wave divided by its frequency. The wavelength of infrared radiation is usually 
expressed in nanometers. 
a 
cag 
o 
= 
@) 
1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 


17-9 


Optek Technology, inc. 1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
| 17-10 


oS) OPTEK TECHNOLOGY, INC. 


APPLICATION BULLETINS 


BULLETINS 


z 
6 
te 
<< 
O 
pa 
Q: 
Ox 
<< 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
| 18-1 


Application Bulletin 200 
July 1989 


(SP), OPTEK 


Thermal behavior of GaAs LEDs 
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Introduction 


The output power (Pg) of a GaAs LED is a function of forward 
current (Ir). As this forward current increases, the output power will 
also increase. This forward current flowing through the LED 
generates heat (Pp) which causes the junction temperature ()) of 
the diode to increase. As the junction temperature increases, the 
Output power decreases. 


To obtain optimum operating conditions for a GaAs LED, the 
knowledge of the different thermal parameters and their influence 
on the major electro-optical parameters must be known. The 
purpose of this bulletin is to introduce these thermal parameters to 
the reader and provide a way to use them. Data will be presented 
and formulae will be given that will allow readers to determine if 
their system meets manufacturer's guidelines in both a DC mode and 
a pulsed mode. 


Mathematical assumptions have been made to simplify derivations 
and provide useful formulae in simple terms; empirical data has 
verified that the resulting error is less than 5%. 


Care should be taken in making use of the information presented. 
For example: 
A current pulse could be short enough to cause no 
apparent problem within the presented material. 
However, it could be of sufficient magnitude and 
duration to exceed the allowable current density of the 
bond wire interconnect causing it to fail. 
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Thermal Parameters 

The thermal behavior of a GaAs LED can be considered in a simple 
way by using the analogy of an electrical circuit. In this circuit, the 
heat power generator, the temperature differences, the thermal 
capacitors, and thermal resistors replace the conventional current or 
voltage generators, voltage differences, capacitors, and resistors 


respectively. Figure 1 shows this equivalent thermal circuit. 


Figure 1—Equivalent Thermal Circuit. 


Rruca 


Table 1 defines the various thermal parameters we will be exploring 
in this bulletin. 


Table 1 
Table 1 Thermal Parameters 


|__ Symbol | Parameter | Units 
Output Power . 
Dissipated power 
Junction Temperature 
Ambient Temperature 
Thermal Capacitor 


Junction to Case 
Thermal Resistance 
Case to Ambient Air 
Thermal Resistance 
Junction to Ambient Air 
Thermal Resistance 
Thermal Time Constant 
(Rruua * Cry) 

Thermal Rating Factor 


Effective Duty cycle 
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When forward current (Ir) flows through the GaAs LED, heat or 
power (Pp) is generated. Most of this heat is generated within: 


(a) The upper section of the chip away from the mount 
area; the “N” area; the cathode. 

(b) The mid section of the chip; the junction between 
the “N” and “P” regions. | 

(cl The lower section of the chip, the “P” area, the 
anode. 


Heat is also generated in the contact interfaces and the conductors 
but this is considered negligible. This heat propagates through the 
chip and the mount surface primarily by thermal conduction. It is 
then transferred to the ambient air by thermal convection. All of the 
measurements and data presented in this bulletin were made with 
the air temperature in the room fairly constant throughout the test 
period and zero air velocity in the volume surrounding the device 
except for convection currents. Further, there were no extraneous 
thermal paths. Normal mounting of the devices in PC boards or 
adding heat sinks will improve the heat path. This is not considered 
in this bulletin with the exception of the last four (4) line items in 
Table 2. Rryya should be considered as Rryyx in these cases. Table 
2 lists several thermal parameters. 


Table 2 - Thermal Parameters of Optek GaAs LEDs 


eee owe oot | * | 


OP123/124, 
0P223/224 


OP131-133(W), 
0P231-233(W] 
OP140/240 
OP160/260 
0P290/295 C, B, A 
0P291/296 C, B, A 
0P292/297 C, B, A 
0P293/298 C, B, A 
OPB706 (LED 
0P123/124, 
0P223/224"" 
0P123/124, 
0P223/224" 


(1) 0P123/124 mounted on 0.062” double-sided PC board. 
(2) OP123/124 mounted in OPB125/253 housing. 


The first four (QP123 through OP136) GaAs LED's are all hermetic 
packages. The maximum allowable junction temperature is 125°C. 
See the example below for one use of Table 2. 


(1) 0P123/124 has Rryyja = 980°CW~| 
With AT, = (125°C - 25°C) = 100°C. 


The maximum power that can be dissipated is: 
AT; 100°C | 
Poimax) = ——— 


= ——__— = 102 mW 
Rruja 980°CW™! 


The next three of the units listed are plastic packages. The 
maximum allowable junction temperature is 85°C. 


OP140 has Rryya = 740°CW™' 
With AT; = (85°C - 25°C) = 60°C 
The maximum power that can be dissipated is: 


AT, 60°C 
PDimax) = —1 -—_____ = 81 mw 


The derating factor above 25°C can be readily calculated from this 
information. 


(2) OP129/124 ap, 


Derating Factor = ——- = ———— = 1.02 mWw°C~ | 
Al 100°C 

OP140 W 

Derating Factor = = 1.35 mW°C7! 


0°C 


Most manufacturers will give more conservative deratings than these 
numbers. This is normally due to the devices being used in a quasi 
heat sink. For example, the OP123/124 is normally mounted in a 
double sided PC board. The OP140 is normally soldered into a PC 
board. This would improve the Ryy a numbers. This becomes readily 
apparent by referring to the Ry, janumber of 980°CW~! for the 
OP123/124 in free air and the R zy x number of 240°CW~! when the 
units are mounted in a double sided PC board as shown in Table 2 or 
the 400°CW"' when they are mounted in the OPB700 or OPB701 
housing. There is also a variation in Rryjq brought about by a 
variation in the integrity of the thermal bond between the GaAs LED 
and the mount surface. This is not easy to measure and is not 
adaptable to 100% production testing. 


Temperature Response to a Thermal Power Step 


A forward current step is introduced into a GaAs LED causing heat 
to be generated in the unit and causing the junction temperature to 
rise. The rise in junction temperature follows the formula shown 
below: 


t 
(3) Gt) = Oy + Pp x Rrna ( -@ rw) 


Where t is time in seconds 
Pp is dissipated power 
TTH Is thermal time constant 
Rryya is junction to ambient air thermal resistance 
6, is ambient temperature. 
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The junction temperature will approach its maximum value after The final junction temperature is: 
t= 5 77y or 5 thermal time constants which approximates 50 to 6. = 8. +PoR 

200 milliseconds. Figure 2 shows the forward current step, the J Ae d te x 490] 
resulting power generated within the chip itself, and the rise in é 79.4% 

junction temperature versus time. 
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The output power of the OP133 is: 
Figure 2—I;, P5, and Junction Temperature Versus Time | (5) Po(6;) = Po(25°C) x 9 ~ KI; - 25°C) 


Py (79.4°C) = 2.12 x @~0:008179.4 - 25) 
= 1.38 mW 


This constitutes a 35% decrease in output power from the 25°C 
/level. The value of K was taken from Table 2. 


Temperature Response to a Thermal Power Pulse 

A forward current pulse is introduced imo a GaAs LED. This pulse is 
shorter than the 50 to 200 milliseconds required for the junction 
temperature to approach its highest value. 


Figure 3 shows the relationship of the current pulse to the power 
pulse to the junction temperature versus time. 


Figure 3—Current Pulse, Power Pulse, and 6j(7,) Versus Time 


t(time) 50-200 msec 


Practically, Pg will decrease slightly as soon as the junction 
temperature of the chip starts to rise and will stabilize 50 to 200 
milliseconds after the power is applied. This is discussed in more 
detail in the section on power droop. 


At temperature equilibrium, the maximum junction temperature 
(Biax! is: 
(4) @imx = Oq + Pp x Rrnya 


Where Pp = Ve x Ie 
Ve = Forward Voltage @ Ojmx 
Oy = Ambient Temperature. 


“For purpose of calculation, Pp = P @ 25°C. The titime) 
resulting error will have minor impact on the answer. . 
Since Ve decreases with increasing temperature, the When Ir begins to flow, the power generated within the LED causes 
resulting answers will be conservative. Gi; to follow the relationship: 
Example: Using an 0P133 which has a measured output of | ae 
5.3 mW @ 0, = 25°C, calculated the output in a system where (8) Git) = Aq + PoRtHa | 1-e 7TH Yststl 
Ie = 40 mA and @, = 50°C. The Ir versus Pg without heating is 
--Felatively linear above 9 mA. When Ir stops @ time ty, the Pp will stop and the junction 
Po (40 mA @ 25°C) = Po (100 mA) x 40/100 temperature 6; will start to decrease. This will follow the 
. =53mWx04 relationship: 
= 2.12 mW Tp te 
The power generated within the LED causing the junction (7) Git) = On + | Po (1 -e@ 7H y( TH t> ty 


temperature to rise Is: 


Pp = Vp x Ip Example: A single 1A pulse 100 sec wide is applied to an 
= 1.5 volts x 0.04A OP136. What will the junction temperature be at the end of the 
= 0.06 watts 100 psec pulse? 
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t 
6imx(1 00 psec) = Oy + PoRtHsa ( -@ TH 


107-4 


Bix(100 psec) = 25°C + (2V x 1A) x 470 ( ~e 2x10? 


= 25°C + 4.6°C =29.6°C 
Same as above except t = 1 msec 


10-8 
Bix(1 msec) = 25°C +2 x 470 (1 -e 107 ) 


= 25°C + 46.5°C = 70.5°C 
Temperature Response to Recurrent. Thermal Pulses 
A forward current pulse is introduced into a GaAs LED. At some 
later time, the pulse is repeated. Figure 4 shows the relationship of 
Ir to Pp to 6;. 


Figure 4—|;, Pp, and 6; Versus Time 


t(time) 


The junction temperature 6; rises during the first power pulse from 
Oy to Oy1mx. 


Refer to Equation (3). 
Tp 


Bix = 8a + PoRtHua (1 : 7m] 
The junction temperature 6; decreases during the off time of the 
power pulse from @;;mx to Gj. 
Refer to Equation (7). 
Tp 


le yyy et 
Gio = Oy + | PoP ( - 8 mw) ( TTH 


During the second pulse, the junction temperature will rise from 6) 
to 6i2mx- 


()), OPTEK 


Refer to Equation (3), (6). Tp 

Biomx = 8j2 + PoRtHJa (1 -e TH 
After the second pulse is removed, the junction temperature will 
decrease to a new minimum temperature 6)3. 


Refer to Equation (7). 


Pale palbeaie 
6i3 = | 6, + PoRtHJa (1 -@ mJ) (: TTH 


This swinging movement of 6; goes on and on with Bimyin) and Bjin) 
gradually rising to a stabilized value. At the end of the n‘” pulse, the 
junction temperature is 6j,MX. 


euleP 
(8) Ginx = Oy + | PoRTHJA (1 -e TH ) 
i=n-1 ¢ tte tel 
x eB (: TTH ) 
i= 0 
When the temperature stabilization point 's finally reached, the 6)mx 


becomes: 


(8) Oimx = Oa + PoRtHsa 


a mu (—*) 


Tp 
Where n = —— or duty cycle 
| 


For small values of (n), the equation simplifies to: 


(10) Bix = Oa + PoRtHJa Kets 
_ te 


Where Kos = = effective duty cycle 
el 
t-e oH 


The minimum junction temperature becomes: 


__p 
(11) @min = 6a + PoRtHsa Kes € NTH 


The delta temperature or the difference between @iyx and 6min 


becomes: 
__T|p 
( -e@ NTT ; 


(12) A6; = Oimx - Omin 


AG; = PoRtHua Kett 


= PoRTHJA (1 
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Example: An 0P136 is operated at Ip = 1A, n= 1%, Tp = 100 
psec. What is Bix? Ojimin? 48)? 


OP136 Rryja = 470°CW~! 
Pp = 1A x 2V = 2W 


to 
(26 2210" 
Ket = ——————— = 1.26 x 107? 
__ 108 
1-e 2x 10-4 


Refer to Equation (10). 
Bix = 25°C + (2 x 470 x 1.26 x 1074) = 36.7 
Refer to Equation (11). 


10-4 
min = 25°C + (2 x 470 x 1.26 x 107 (© 2x a | 
= 32.1°C 
Refer to Equation (12). 
AG; = 36.77 - 32.1 = 4.6 
Verifying, refer to Equation (12). 


10? 
AG; = 2 x 470 ( -e P10 | 
= 46°C 
Power Droop 


The junction temperature of an LED will oscillate between Ojyx and 
Oimin under recurrent pulses after the pulses have been on for a 
period of time. The radiant power output (Pp) will decrease during 
the “ON” time as the junction temperature rises from Ojyin to Oimx. 
This is shown in Figure 5 and is called power droop. 


Figure 5— If, Pp, and 6;, and Po Versus Time 


t(time) 


This decrease in power out or power droop during the “ON” cycle is 
dependent on Oimx and 6;yin. Most systems desire this droop to be 


Optek Technology, Inc. 1215 W. Crosby Road 


Carrollton, Texas 75006 


kept below 5-10% in order to limit the influence on system 
operation. The major tactors that control this are the forward 
current (If), forward voltage drop (Vr), pulse duration (Tp), duty 
cycle (n), and thermal resistance (Rryya). 


Po (8jmun) = Po(257C) x e~K'Gimn - 25°C) 
Pol@jmx) = Po (25°C) x e~ KiGiux - 25°C) 
By definition, the power droop is: 


PDroop 
Pol@jmin! 


(13) Poroop = 1 - 0K! - OimiN) 


Example: An 0P136 is being operated at Ir = 1A and n = 1%. 
What is the maximum pulse width for a droop of 5%? 


Poroop = 1 — 67K Gane ~ Qu 
0.05 = 1 — 970-0816 jx ~ Bn! 
Gimx - Omin = 6.41°C 

Refer to Equation (12) for Adj. 


aR: 
A6; = PoRtHua ( - 8 rs] 


6.41 =2 x 470 (i -@ 2-07 ) 
Tp = 138 psec 
Example: What is the power droop if Tp is changed to 100 psec? 


AG; = PoRtHuA (1 - 7] 


Pee ae 
=2 x 470 (1 -@ 7-107 ) 
= 4.6°C 


Poroop = 1 — ¢70.00814.6°) 


= 3.6% 


Example: What is the power droop on the OP133 under the same 
conditions as the OP136? 


lp = 1A, n= 1%, Tp = 100 psec 
mal 
A6; = PoRtHua ( -e@ rn) 


Bee ue 
=(1A x 2.5 V) x 490 (1 ~e 15x im?) 
= 8.07 


Proop = 1 - ¢70-00818.071 


PDroop = 0.0625 = 6.25% 
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Example: What is the maximum power that can be dissipated in 
the OPB950 when Tp is 20 psec, duty cycle is 1%, and droop is 
restricted to 5% maximum? 


Poroop = 1 - a ~KlGimx - 8min! 


0.05 = 1 = a ~ 9.00816 ~ Onn! 
(Bimx - Amin} = 6.41°C 


pals 
AO; = PoRtHJa ( -@ ry] 


20x10 
6.41 = Pp x 250 ( =e 324107 | 
Pp = 4.23 


With a Ve of approximately 2.5 volts, the maximum Ir under the 
above conditions would be 1.7 amps. 


7. Conclusion 

The data presented will allow calculations that effect various power 
levels, pulse widths, and duty cycles on Optek GaAs LEDs. All 
standard products are covered. The pertinent thermal formulae are 
included as a separate section for easy reference. These formulae 
coupled with the information given in Table 2 will allow designers to 
optimize their design utilizing Optek LEDs in the pulse mode. 


Daniel Cognard 


William Nunley 


8. Thermal Formulae 
1. Maximum Power Dissipation 


PoiMAX) = 
RTHJA 


. Derating Factor 
APp 
Al; 
. Effective Duty Cycle 
(Square current pulses) 


1-e "TH 
. Maximum Junction Temperature 


(Repetitive Pulses) 


Bimx = 9a + PoRtHuaKett 


. Minimum Junction Temperature 
(Repetitive Pulses) 


Tp 
Oimin = 8y + PoRtHaKett (e@ 97TH 


. Junction Temperature Swing 


mS 
AG = PoRtHsa {1 -e mm) 


. Power Droop 


Poraop = 1 - ¢7 008146) 


5x 
Sard 
ES 
Sto 
4 
| 
12 
a 
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Motion sensing with optical interrupters—selecting the proper sensor for optimum system design. 


This application bulletin will discuss many of the variables 
associated with single channel encoding. This will include design 
considerations for using both non-apertured and apertured 
transistors or Photologic™ output devices. Refer to application 
bulletins 203 and 206 for additional information. 


General Discussion 


The most common application of optoelectronics is the sensing of 
motion with an optical interrupter. The normal single channel optical 
interrupter module consists of an emitter or energy source and a 
receiver or energy sensor separated by a slot or air gap. The 
interruption of this beam causes an on/off signal from the sensor. 
When the energy path is blocked, the sensor will be “off” allowing 
only leakage current to flow. When the energy path is open, the 
sensor will be “on,” causing significantly higher currents to flow. 
This is often accomplished by placing a rotating plate (or encoder 
disc) in the slot between the LED and energy sensor as shown in 
Figure 1. 


Figure 1 — Tachometer or Motor Speed Monitor 


Encoder Dise 


There is usually an opening or slot in the encoder disc that allows 
the photosensor to be exposed to energy from the LED once each 
revolution. The energy through the slot will cause the sensor to turn 
“on” when the slot is present and turn “off” after the slot goes by. 
This energy pulse will relate the mechanical motion of the encoder 
disc to the electrical signal by giving one pulse per revolution. By 
counting these pulses for a given time interval, the speed of rotation 
may be determined. This gives rise to the “Tachometer” or motor 
speed monitor. 
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This encoder disc may be replaced with a fence or comb that passes 
through the same slot. The same logic presented for the encoder 
disc will hold true. One electrical pulse is formed for each opening in 
the fence or comb that passes the LED/sensor pair. Thus the linear 
motion of the fence or comb can be related to an electrical series of 
pulses. Figure 2 shows this mechanical system pictorially. 


Figure 2 - Linear Encoder Relating Distance Versus Pulses 


Metal Comb with .010” 
Opening and .010” Web 


Mechanical 
Carriage 


Optical 


ae interrupter 


Analysis of the use of an optical interrupter module for a specific 
application requires several considerations to be analyzed. Most 
design engineers consider cost, functionality, and reliability as goals 
in their design. Most important, however, is total application 
performance. The part must be designed so that minimum support is 
required in a production type environment. This production 
environment begins with the fabrication of the basic design and 
continues through the design performance in subsequent 
sub-assemblies until the final product is complete. The design is 
considered successful if, once implementation is complete, the 
system runs so smoothly, the designer receives no negative 
feedback. This requires “luck” or a systematic approach to 
understanding and consideration of all major variables. This 
application bulletin will use a tachometer design as the mechanism 
to apply the philosophy of “the successful designer approach.” 
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Non-apertured Encoding Figure 4 - Optical Beam Interrupter 


Most tachometer applications require a digital signal which can be 
easily processed to determine the speed at which a mechanical 


motion is taking place. There are several variables that need to be x 1 
discussed that control this digital signal. Figure 3 pictorially 
represents the general wave shape that will appear across the load <7 
resistor as the slot goes by the sensor. 
Vout 
Figure 3 - Pictorial Representation of Signal Pulse = { Ri 


The choice of this load resistor is usually the first parameter the 
design engineer must consider. The end result is a TTL compatible 


an 
ae 32 (X) 
uk Vout 
2 2 | 
= = 1 2 3 AS 67? allowed on-state current and the maximum allowed off-state current 


analog voltage generated across this load resistor. The minimum 
of the OPB860T55 become the first two restrictions on the choice 


pears eee ee of this load resistor. In order to be able to generate a reliable digital 
Turn on delay time < ! sie Se De unoavere output, the system must guarantee the analog voltage will swing 
Gain + turn on time ra ensor starts to turn on b d b | h s ; : ; h h id 
Slot Width < 3 Sensor reaches maximum turn “on” or saturation above an elow the positive an negative going thresholds, 
Turn off delay time < Sensor starts to be covered respectively, of the TTL gate. Figure 5 shows the output of the 
2 ee ee OPBB6OT55 with the resistive load of 1000 ohms, and 10,000 ohms. 


Turn off time << 6 — Sensor is completely covered 

7 Sensor output of signal current decreases to leakage 
Figure 5 - OPB860T55 Output Versus Ry 

As the slot starts to open up the energy path between the sensor S0ny ae tae ae 
and the LED, the sensor will start to turn “on.” If the system has | 

adequate gain, the sensor will saturate prior to the trailing edge of 
the slot reaching the leading edge of the sensor. The signal level will 
diminish as the slot goes by reducing the energy level to the sensor. 


This time interval from 1 through 7 will remain fairly consistent for 
a given setup. As different units from various production runs are 
substituted, the main variations that will be viewed are: 


a. Variations in slope between 2 and 3 
b. Variations in slope between 5 and 7 


As the system gain increases, the turn on time will decrease and 
the flat portion between 3 and 5 will get wider. In other words, 3 aa 7 | Sooo 
will move to the left and 5 will move to the right. The turn on R, = 1000 ohms 
delay will decrease slightly, moving 2 to the left. The point labeled | 

7 will move to the right showing the sensor turn off time has 
increased. This will cause the voltage reading at point 6 to increase. 
As the system gain decreases, the inverse will happen. Points 3, 4, 
and 5 will become one point and start to decrease. Points 1 and 6 
never move. If the circuit is desired to turn on or off at level “X,” 
the “X” will move as these slopes change. 


5” 
=Z2 
kK 
ait 
On 
a 5 
Am 
< 


The OPB860T55 is a commercially available optical interrupter 
from Optek Technology. It has no built-in aperture. It will be used 
as an example for the discussion of the choice of a specified load 
resistor. Figure 4 shows a typical circuit where V_. will drive the 


out 


input of a TTL gate such as the SN7414 Schmitt trigger. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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A study of these photographs will quickly show a positive and a 
negative aspect. As you increase the value of the load resistor, the 
analog voltage swing across it quickly increases. The standard 
product guarantees 500 microamperes of output with a 
20-milliampere input. This corresponds to 500 millivolts across 1000 
ohms and 5 volts across 10,000 ohms. The maximum turn on 
voltage required to trip the SN/7414 is 2.0 volts. It also becomes 
apparent that as you increase the value of the load resistance, the 

~ rise and fall time is adversely affected. The rise time (10% to 90%) 
is 160 microseconds with the 1000-ohm load increasing to 180 
microseconds with the 10,000-ohm load. The fall time (90% to 
10%) is 170 microseconds with the 1000-ohm load increasing to 
200 microseconds with the 10,000-ohm load. The frequency 
response Is significantly decreased with increased load resistance. 
Keep in mind that the measured rise times and fall times are a 
combination of the electrical rise and fall time of the sensor as well 
as the mechanical rise and fall time of the system. The sensor 
gradually is exposed to the light as it is uncovered and the light is 
gradually removed as it is covered. This increase in load resistance 
may lead to a secondary problem. 


As the magnitude of the load resistor is increased, greater care 
must be taken in the mechanical design to prevent off-state 
problems. This means guarding against spurious light signals that 
may create noise or unwanted signal levels oe to give a signal 
pulse when none is there. 


Two other options become potential problem solvers. Increasing the 
LED drive current will increase the output current. Care must be 
taken as increasing the drive current will also decrease reliability. 
The supplier may be asked to select units that will give a higher 
output. This will increase the cost in inverse proportion to the 
amount of units meeting the new requirements that lie within the 
production distribution. 


Apertured Encoding — : 

The OPB8E60 series are available with sensor apertures of .010” 
and .050”. The OPB860T51 which has a .010” x .040” sensor 
aperture will be discussed. It offers a good alternative to the 
OPB860T55 when resolution becomes more critical. Figure 6 shows 
the comparison of the wave shapes across the 1000-ohm R, of the 
- OPB860T55 and OPB860T51. | 


The waveforms shown in Figure 6 are made with an apertured disc 
that had .025” openings and .038” opaque areas for its total 
periphery. This causes the OPB860T55 (top trace) not to go 
completely to ground potential which is the cross hatched “x” line 
on the scope faceplate. This is due to the “light bleed” around the 
.038” opaque area causing the sensor to continue conduction. This 
would not be present in single pulses per revolution. Minimization of 
the “light bleeding” can be obtained by making the encoder disc 
(50% opaque-50% open) 25% larger than the width of the 

sensor aperture. The turn on and turn off times are about 60 
microseconds for the OPB860T51 and 80 microseconds for the 
OPB860T55. This is due to the mechanical turn on and turn off 
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~ Figure 6 - OPB860T55 (upper) Versus OPB860T51 (lower) 


times being limited to .010” in the OPB860T51 while going as long 
as .060” on the OPB860T55. 


In addition, it is important to keep the encoder disc as close to the 
sensor as possible to further decrease “light bleeding.” Note that the 
output level of the sensor in an individual unit will decrease as the 
encoder wheel moves laterally from the LED or emitter side toward 
the sensor side of the unit. This is shown in Figure 7. 


Figure 7 - Normalized Sensor Output Versus Lateral Slot Opening 


100% 
— 
= 
a. 
a 
= 
i=} 
EMITTER © SENSOR 
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< 
= 
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= 
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SLOT WIDTH DISTANCE 


This is brought about because the energy from the LED is not 
collimated and does not have a point source radiation pattern. In 
addition to the encoder position relative to the sensor, the effect 
can be minimized by minimizing wobble of the encoder wheel 
within the interrupter slot. In more complex applications where 
much greater resolution is needed, i.e., the width of the LED and 
sensor apertures are decreased to the point that energy from the 
LED cannot be detected by the sensor, the use of a multi-slotted 
aperture called a reticle with a pattern identical to the encoder 
disk is used. (See Application Bulletin 206 for more information.) 
The effect is a shuttering of light. It allows more energy to be 
sensed by the sensor while maintaining high resolution. 


Another solution to the higher resolution requirements is to use 
Photologic™. This improves timing accuracy when it is not 
convenient to have amplification circuitry in close physical proximity 
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to the optical interrupter module. This amplification guards against 
noise causing spurious signals which could upset system 
performance. 


Apertured Function Encoding 


The solution to the problems presented before is a sensor function. 
The OPB960T51 is similar in appearance to the OPB860T51. It 
requires three leads for the sensor rather than two leads. The 
sensor function is a Photologic™ chip consisting of a photo sensitive 
element and a Schmitt trigger buffer integrated on a common chip. 
The housing contains a .010” aperture in front of the Photologic™ 
sensor to allow for high resolution encoding. The frequency response 
of the OPB960T51 is improved over the OPB860T51 to 250 kHz 
with typical rise and fall times of 70 nanoseconds. The output is 
capable of driving 8 TTL loads over the temperature range of 
-40°C to +/0°C. Figure 8 clearly shows the suitability of the 
OPB960T51 when compared to the OPB860T51. 


Figure 8 


OPB860T51 @ 25 kHz 
Sinking 1 TTL Load | 


OPB960T51 @ 200 kHz 
Sinking 8 TTL Loads 


od. 


As long as the required frequency response is slow enough and the 
Output is adequate, the OPB860T51 is the best choice from a 
system cost. This is further supported if unused logic gates exist for 
the designer to process the opto signal into a digital output. As the 
applications become more sophisticated and importance is shifted to 
improved performance and simplification of complex processing 
circuits, the OPB960T51 becomes the best choice for the designer. 
A major advantage to the designer is the guaranteed performance 
from -40°C to +70°C. The result is a much more reliable design 
in terms of degradation and system performance. 


Conclusion 

The OPB8607T55 (non-apertured optical interrupter) will perform 
quite reliably in low speed, low resolution encoding. The OPB860 
family offers an improvement in resolution. The narrow aperture 
offers superior resolution in linear encoders. The OPB960T51 is 
the choice where higher output levels, speed, and precise 
resolution are required. 


Refer to Application Bulletins 203 and 206 for additional 
information. 


THOMAS W. SWARD 


WILLIAM NUNLEY 
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Soldering to semiconductor leads — a supplement to manufacturer's specifications. 


Normal lead soldering information furnished on semiconductor product data sheets is limited to the maximum temperature, 
the maximum time at this temperature and the minimum distance from the temperature to the case of the unit. This bulletin 
discusses some of the aspects of soldering using an iron, a pot, or a flow bath. This will involve discussions of both hermetic 
or metal packaged parts and plastic encapsulated parts. 


GENERAL DISCUSSION 


A variety of different methods are used to make a solder 
joint between a semiconductor product and the circuit to 
which it is wired. Care and expertise are required to mini- 
mize unit loss and maximize unit yield. A few technique 
improvements, and suggestions as to proper solder and flux 
selections are discussed. Familiarization with the points 
brought out in this bulletin will assist the user to minimize 
solder problems. 


PERFORMANCE CHARACTERISTICS 


A typical data sheet will have the following information in 
the absolute maximum ratings: 


Lead Soldering Temperature................ 240°C 

(1/16 inch from case for 3 seconds) __ 
These conditions except for “‘time’’ are readily controlled 
in flow soldering and solder pot applications. It becomes 
difficult to control the maximum temperature in solder 
iron applications. The normal solder used is 60/40 lead tin 
which softens at 180°C and flows at 220°C. If the tempera- 
ture of the iron or the time it is in contact with the solder 
lead interface is not controlled, the 240°C can be signifi- 
cantly exceeded. Several techniques or controls are helpful 
in preventing this overheating. 


TABLE |} — Soldering Components Listing 


PACKAGE TYPE OF SOLDER TYPE OF FLUX 


Flow Soldering 


flux (Kester 197 is 
suitable) 


Hermetic 63/37 Tin Lead Bar Active Rosin foaming 


Plastic 63/37 Tin Lead Bar 
Solder Pot 
Hermetic 63/37 Tin Lead Bar | 


Kester 1544 is 


Plastic 63/37 Tin Lead Bar sual 


Solder iron 


Hermetic | 60/40 Tin Lead Wire 
Rosin Core, as small a 


Plastic diameter as possible 


1. Limiting the maximum temperature of the iron by con- 
trolling the power to the iron. The slower the operator 
is, the cooler the iron should be. . 


2. Careful selection of proper solder, flux, iron, tip and sur- 
face preparation can minimize problems. 


3. Verbal explanation, knowledgeable tutoring and assist- 
ance, and pictorial examples can also be helpful. 


4, Proper design of the work station to minimize fatigue 
and encourage repeatable operator steps such that the 
solder operation is done in ‘the same sequence by the 
same motions. 


5. Once the technique is learned, it is very important to en- 
courage speed. Normally, the higher the output, the 
higher the quality level once the basic technique has 
been mastered. 


6. Design of the PC board land patterns with the unit and 
method of soldering of uppermost importance can be 
of significant help. The subsequent discussion on So1cot: 
ing of the pill package will illustrate this. 


Table 1 lists the solder, flux, dwell times and distances 
recommended by Optek on their hermetic and plastic 
encapsulated components. 


MAX DWELL DISTANCE 


TIME FROM CASE COMMENTS 


10 Sec . 1/16” Except for ‘’pill’’ packages 


10 Sec 1/16” 
Use water white rosin . 


Pe te flux on pills (Alpha 100 
10 Sec 1/16” is suitable) _ 


10 Sec 1/16" 


3 Sec 1/16” If fluxing is required, use 
mildly activated rosin flux 
dispensed from hypodermic 


needle. Kester 1544 is suitable. 


3 Sec 1/16” 


All rosin flux residue can be removed with isopropyl alcoho! and water rinses. (All recommended fluxes are rosin base. ) 
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The pill package (OP 600—OP 123 types) requires more 
care than any other package. The unit is designed for solder 
contact on either side of a PC board by any of the three 
techniques. It is not normally flow soldered since two 
passes must be made through the machine, and tooling can 
be complicated. Care must be taken in the PC board design 
to prevent subsequent problems. The mounting hole should 
be drilled to 0.0625” +0.001’. The following should be 
considered when designing the land area for the lens side of 
the device: 


approximately 1/4” from the unit. The tip is slowly moved 
toward the unit; while watching the land pattern melt 
ahead of the tip. The speed of travel is as fast as the opera- 
tor can handle the movement comfortably ensuring the 
land pattern melts. At the time the tip reaches the unit, 
solder is fed by the hand resting on the board without re- 
moving the downward pressure. The iron is wiped around 
the unit at the same rate of travel as was used on the land 
pattern. Once the 360° circle is complete, the solder wire 
is removed. The operator may make another 360° turn 
with the iron. Experience will show the best way. After all 


FIGURE | the plug sides are soldered, the board will be inverted and 
PC Land Pattern Design the lens tabs will be soldered to the two land patterns. The 
same technique is used except omit the 360° circle. The 

tabs are soldered in two operations. 

ee cries SOLDER POT or DiP SOLDERING 
METAL A popular method of soldering pills in PC boards, when the 
0.0625” SPUR design permits, is dip soldering or immersing the pill in the 
DIA PC board in molten solder. The following conditions called 

out in Table I! should be used. 
1 2 3 


1. If space permits, allow a minimum of 0.010” on either 


TABLE II - Dip Soldering 


OC +0 
side of mounting holes. Temperature of solder dient Wee Banat a? er dc aioe 230°C +5°C 
Insertion or retraction rate .........0.25 inches/second 
2. Design with cutaways when lands are narrow or consis- Dwell Time .........ccc cece eeeeas 3—5 seconds 
tent orientation of tabs is desired. PIU 2 bt erties 4 ac Se eed 2 “R” type (non-activated) 
3. Hole off center with narrow lands will create fingers of Flux Dilution... 2... 6... eee eee ee eee Methanol 


land pattern due to ‘undercut’ that may short the unit 
as the package is inserted into the hole. 


The two desirable factors are: To have as much surface area 
of land pattern adjacent to the unit as possible to ensure 
support of both lens mounting tabs to prevent tilting, and 
to provide mechanical strength of land pattern when unit 
is being reworked or removed. 


HAND SOLDERING 


Once the packages are inserted into the PC board, the board 
should be turned so lens side is down and resting on a hard 
rubber or similar surface that will prevent damage to the 
glass lens but firmly support it. The operator will then press 
firmly down on the board with one hand. The iron is held 
in the other hand with the tip resting on the land pattern 


WILLIAM NUNLEY 


HOWARD BROWN 


CAUTION: After removing from the solder pot, the unit should be 
held still until the solder has hardened. Vertical insertion and re- 
moval with minimum lateral movement is required for minimum 
problems (inadequate coverage or shorts). There should be a mini- 
mum of 0.025” clearance between lands to prevent bridging. 


All solder joints on all other packages in 0.062" PC boards 
should be soldered on the side away from the component. 
This guarantees the minimum distance of 1/16" from device 
to heat source. On open air solder joints, a pair of long nose 


pliers or some other heat sink gripping the lead between the 


joint and the unit can prevent problems. By following the 
information given above and exercising good judgement 
and common sense, the user will encounter very few 
problems related to solder joints on Optek components. 
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TWO CHANNEL OPTICAL INTERRUPTERS MAY BE USED FOR DETERMINING DIRECTION 
OF ROTATION, SPEED, AND THE RELATIVE LOCATION OF A ROTATING SHAFT 


Optek has two types of dual channel optical interrupters available. The OPB 822 family has two side-by-side channels on 0.212" 
centers and the OPB 826 family has two vertical channels on 0.150" centers. These standard parts may be used for determining 
direction of rotation, speed, and relative location of a rotating shaft. This bulletin will discuss some of the design aspects of 


two channel encoding along with circuit concepts and unit performance. 


GENERAL DISCUSSION 


Rotational direction of a shaft can be readily determined 
by utilizing the two channels of an optical interrupter, an 
encoder disc with a number of openings around the circum- 
ference, and some simple electronics. The speed and relative 
shaft location information is available as a by-product and 
requires some additional electronics. | 


Figure 1 is a pictorial definition of terms used in this bul- 
letin and should be referred to for clarification. A period is 
defined as 360 electrical degrees or the mechanical width of 
One opening plus one closure at the central point of the slot 
near the circumference of the encoder disc. When using a 
vertical, dual-channel unit, the outer row of periods are nor- 
mally offset by 90 electrical degrees, or 1/4 period, from 
the inner row of periods. This will cause one channel to 
turn on approximately 90 electrical degrees ahead of the 
other as a function of rotation. In shaft encoding termi- 
nology, quadrature is the term defining determination of 
rotational direction by the phase relationship between the 
outputs of the two channels. System design normally uses 
90° for this phase shift. Speed can be determined by accu- 
mulating the number of signal pulses for a fixed period of 
time, dividing by the number of periods per revolution thus 
obtaining the revolutions for this time period. Relative loca- 
tion is determined by dividing 360 by the number of periods 
around the circumference. A pulse is generated for each of 
these rotational segments. Counters may be used to relate a 
certain number of pulses to a desired action. This bulletin 
will describe the method of obtaining the three pieces of 
information (rotation direction, speed, and relative location) 
rather than what is done with the information. 


PERFORMANCE CHARACTERISTICS 


The OPB 822SD is used as the demonstration interrupter 
to describe method and operation. Apertures (0.010” x 
0.080’) are mounted in front of both sensors and LED’s. 
The 0.010” dimension is perpendicular to the rotational 
vector of the encoder disc at the slot between the sensor 
and LED. A system is desired with 2° mechanical resolu- 
tion of rotational movement, thus 360°/2 or 180 cycles or 
periods around the circumference. Each cycle or period 
corresponds to an opening and a closure in the encoder disc 
passing a sensor and LED combination. 
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FIGURE 1 
Pictorial Definition of Terms 


ENCODER DISC 


DETAIL a 
are 


DETAIL B-B 


OPB 822SD WITH DOUBLE APERTURES 
OF 0.010’ x 0.080" ON 0.212” CENTERS 


DETAIL A-A 


DISC RADIUS 
PITCH RADIUS 
S 0.020" SLOT OR OPENING* 


7 q i a il 0.050” PERIOD (180 
0.100” 


0.030" CLOSURE 


LOCATED AROUND 
CIRCUMFERENCE) 
SLOT LENGTH 


* The sides of the slots lie on the extension of the two radii that are 
1.432” long and 0.020” apart at the chord that defines the width of 
the center of the slot. The contained / at that point is 0.8°. 


DETAIL B-B 
APERTURES IN 
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B CHANNEL A CHANNEL 
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An off-multiple of periods between the center line of the 
sensor apertures (0.212’’) is required for the 90° phase shift. 
This off-multiple can be 1/4, 3/4, 1-1/4, 1-3/4, 2-1/4, 2-3/4 
etc. periods. For example, a period of 0.050’ will yield 
4-1/4 cycles or periods in the 0.212’ distance between 
these apertures.” The radius of the encoder disc is deter- 
mined to be 1.432”. (0.050” period x 180 periods per revo- 
lution x 1/2 7 = radius). The opening in the disc should not 
be less than 0.010” as this would decrease the guaranteed 
output signal. A good rule for designing encoders is to keep 
the ratio of the opening to the closure at 2/3’s. The disc can 
now be specified as: 


Pitch radius — 1.432” (From center of wheel to ¢ of slots 
and apertures) 

Slot length — 0.100” (0.020” tolerance above 0.080’ 
aperture) 

Disc radius — 1.562” (0.025” tolerance between disc and 
bottom of slot) 


Openings — 0.020” on chord @ 1.432” radius (180 required) 


Closure — 0.030” on chord @ 1.432” radius (180 required) 
Disc material and thickness — Polycarbonate plastic, 0.060” 
thick 


Crosstalk will not occur due to the narrow apertures 
(0.010’’) on both sensor and LED. This disc was then paired 
with the circuit shown in Figure 2. 


* 
ar x mechanical resolution (pulses/revolution) x 1/2 7 
= pitch radius. 


As shown in Figure 2, channel ‘’B” provides the ‘‘D” input 


and channel “A” provides the “‘clock”’ input to the SN7414. 


(The SN7414 converts the relatively slow transitions from 
the mechanical motion to TTL compatible rise and fall 
times.) Since channel “A” clocks the latch at its positive 
transition, the state of channel “B” at ‘‘D” determines the 
state of the latch. If the ‘‘O” output of the latch is high (1 
state) then the ‘‘D” input was high when channel “A” 
turned “ON”. Thus channel “B” turned “ON” prior to 
channel “A”. This implies counterclockwise direction of 


FIGURE 2 — Schematic for Determination of Rotation Direction, Relative Position and Speed 
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rotation. For clockwise rotation, channel “A” turns on 
prior to channel “B” and the “‘Q” output of the latch will 
be low (0 state). The pulses at A out or B out may be used 


for speed and/or relative location. Speed may be determined . 


by counting the output pulses for a given time period and 
dividing the total count by 180 (pulses per revolution). 
Relative event location may be controlled within approxi- 
mate 2° accuracy (360°) by specifying the number of pulses 
between related events. For example, 45 pulses would cor- 


respond to 1/4 rotation or 90 mechanical rotational degrees. 


The photographs shown in Figure 3 demonstrate the ‘’0’ 
and “1” level for clockwise and counterclockwise rotation. 


The left photograph shows a “0” level denoting clockwise 
rotation. The right photograph shows the opposite. Addi- 


tional circuitry may be added using the time base pulses 
already present. If a third interrupter channel were added 
that could relate back to a fixed location of the shaft, then 
the relative location could be changed to true location. This 
might become the left margin control, right margin control 
and/or index for next line control. All of these functions 
could be performed quite easily. The same technique may 
be used in linear motion where the encoder disc is replaced 
by a comb with a series of openings and closures. The direc- 
tion of movement, speed, and the relative location of the 
comb could be used as discussed before by molding the 
comb with the openings 0.020” wide by 0.100” high every 
0.050” length along the comb. | 


FIGURE 3 
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Operating Frequency 10 kHz 


CONCLUSION 


In summary, this is a very versatile technique for relating 
electrical signals to linear or rotational motion, speed and 


either relative or true location of that motion. 


RICHARD DAHLBERG 
WILLIAM NUNLEY 
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Reflective Assemblies — Design considerations for single-sided sensing applications. 
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the housing of .200” would have an approximate peak Icjgny at 
.150”. This is due to the emitted radiation following a diverging 
pattern rather than a straight line through its center line and the 
sensor viewing a converging pattern rather than a straight line 
through its center line. The angular mountings of the discretes are 
ideal for detecting the presence of a polished or specular surface. 


B. Unfocused Reflective Assemblies 

The unfocused version is made from discrete devices with plano or 
non-magnifying lenses. Figure 2 shows two versions of this 
configuration. 


General Discussion 

A reflective assembly generally consists of a single emitter and 
sensor in the same housing. This provides a major mounting 
advantage because optical access to the surface to be sensed Is 
required from only one side. However, this can lead to a wide 
variety of design variables involving mounting configurations, 
reflective surfaces, and sensing circuits. 


Designers are often faced with conditions that prevent reflective 
assemblies from being used as specified by the manufacturer. 
Reflective surfaces may be different than specified, or the gap 
between the assembly and the reflective surface may be greater or 
less than specified and/or cannot be consistently maintained. The 
mounting requirements may make tight control impractical and/or the 
“contrast ratio”) may have to be improved. 


Figure 2 


Optek offers several reflective assemblies providing the designer 
with alternative solutions to these problems. 


Performance Characteristics 
Optek makes two types of reflective assemblies; focused and 
unfocused. 


0PB706, 707 OPB711, 712 


A. Focused Reflective Assemblies 

The focused version is made from discrete devices with convex 
lenses. Figure 1 shows three versions of this configuration. (Discrete 
devices are internal to the housing and are not shown.| 


Figure 1 - Focused Reflective Assemblies 


OPB700,701 OPB704 OPB742,745 


In this device type, the on-state collector current, Icigy), peaks when 
a reflective surface is placed 0.100” to 0.200” (2.5 to 5.0 mm) in 
front of the assembly. 


lcjon) 'S the collector current created from the reflected infrared 
radiation emitted from the LED and detected by the sensor from a 

_ reflective surface. Icjqy) maximum is 75% of the distance to the 
intersection of the optical axes of the LED and photosensor. In other 
words, discretes focused to a reflective surface at a distance from 


(1) The ratio between the minimum and the maximum amount of reflected infrared radiation 
seen by the sensor. 


In this type of device the Icigy) peaks when a reflective. surface is 
placed 0.050” to 0.080” (1.25 to 2.0 mm) in front of the assembly. 
The units are designed for mounting in sockets or printed circuit 
boards. Plano lenses make unfocused assemblies ideal for detecting 
the presence of diffuse surfaces. 


Figure 3 shows variation in output versus distance from a given 
reflective surface for both focused and unfocused devices. 


Figure 3 - Normalized Collector Current vs. Distance to Reflective Surface 


Normalized Collector Current 


0.10 0.20 0.30 0.40 050 0.60 0.70 0.80 
d- Distance to Reflective Surface- Inches 


OPB704 
Focused 
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C. Variations in Signal Level 

The signal level from the reflective assembly can vary for a variety 
of other reasons. An understanding of these variables is necessary 
for successful design: 


1. Variations in Distance (or inconsistency in placement of reflective 
surfaces). Since the output from the sensor will decrease (see Figure 3) 
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as the distance between the reflective surface and the assembly 
increases, the designer must either minimize the physical variation or 
compensate for it in the electrical design. Table 1 shows the 
magnitude of signal changes at various distances. 


Table | - Typical Variation in Signal Level with Distance Changes 
(Data Sheet Conditions for Icon) 


D (a) (b) ops704 | OPB706 OPB711 
| 12yA | 35 yA | 1270 yA | 34 yA | 855 pA 
; 


233 pA 623 yA 


Notes: 
(a) D is distance from assembly face to reflective surface. 
(b) Reflective surface is 90% diffuse reflectance Kodak neutral white test card. 


This phenomenon can be used to an advantage in certain reflective 
applications. Figure 4 shows an OPB704_ sensing gear teeth. Good 
contrast ratios are obtained since the distance to the reflective 
surface significantly varies. Figure 4 also shows an OPB706 used as 
a tachometer. The cutout in the encoder wheel allows one pulse per 
revolution. The OPB704 uses sensitivity vs. distance while the 
OPB706 uses sensitivity vs. reflective surface at a given distance. 


Figure 4 - Applications vs. Contrast Ratios 


OPB700 OPB706 


2. Variation in Reflectivity of Surfaces-Many designers make the 
initial mistake of assuming that a photosensor will see infrared 


radiation the same way the human eye sees visible light. This 


frequently is not the case. In fact, a black surface and a white 
surface can have similar reflective properties when illuminated with | 
infrared radiation. Tables 2 and 3 show the variation in signal level with 
different reflective surfaces. 
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Table 2 - Focused Reflective Assemblies 

Typical Icio) (Signal) vs. Reflective Surfaces 

(Standard Data Sheet Conditions used for distance, LED forward current and 
sensor supply voltage) 

Focused Reflective Assemblies 


Stace eee eee neige | eae Tl ear 
Coz0" | pe20t | ats" | Daz0t | bats0" 
S120 yA 
ee eT 

[8 7820 728 080 5H 
[90k a0 36 | A 

a7 108A 


Notes: 

(a) D is distance from assembly face to reflective surface. 

1. Aluminum foil tape (shiny, efficient reflective surface). 

2. Alzak (similar to 1). 

3. Alzak painted with Flat Black Velvet (3M #101-C10 Black). Painted surface 
destroys shiny reflective surface and gives velvety matte finish. 

4. Kodak 90% diffuse reflectance neutral white paper. 

5. White bond paper. 

6. No. 3 graphite pencil on white bond with entire viewing of sensor shaded by 
graphite mark. 

7. Mylar magnetic tape. 

8. Clear, smooth plastic tape finish. 

‘9. Same as (8) except matte finish. 

10. Same as (8) except blue color. 

11. Same as (10) except matte finish. 

12. Same as (8) except red color. 

13. Same as (12) except matte finish. 

14. Same as (8) except gray color. 

15.3M Tape No. 476 (a dull black surface). 

16. No reflective surface. 


Several interesting observations can be made. 
|. The shiny metallic surfaces of (1) and (2) give the best 
reflectance. 


ll. The black velvet paint gives excellent contrast between (2) and (3). 


lll. The signal level drops when using diffuse reflectance, (4) neutral 
white paper, bond paper (5), or mylar magnetic tape (7). 


IV. The graphite pencil mark gives relatively small change since it 
both improves the reflectivity (smeared shiny graphite) and disrupts 


the pore fibers of the paper. 


V. Plastic surfaces do not reflect as well as polished surfaces. 
Examples: (8), (10), (12), (13) 


VI. Plastic matte reflects almost as well as plastic smooth surfaces. 
Examples: (8) versus (9); (10) versus (11); (12) versus (13). 


Vil. Color makes very little difference. Examples: (8), (10), (12), and (14), 
or (9), (11), and (13). 


VII. The 3M tape #476 is an excellent non-reflecting surface (15). 
IX. The best non-reflecting surface is no surface (16). 


Table 3 - Unfocused Reflective Assemblies 

Typical Icon) (Signal) vs. Reflective Surfaces 

(Standard data sheet conditions used for distance, LED forward current and 
sensor supply voltage) 


Unfocused Reflective Assemblies 


Surt OPB706 OPB707A OPB711 OPB712 
urface [“pw=.05" | D=05" | O=08" | D=.08" | 


1960 yA 
1000 yA 
| 3 | 960 4A | 52360 uA | 1220 A | 29160 pA 
4 ftw | 3400 pA | Bt A | 1180 pA 
| 5 | 860 A | 62330 wA_ | 1050 A__| 28700 pA _| 
| 68 | 300A | 41920 pA | 520 uA | 21900 pA _| 
pT | 85 yA | 17260 A | 130 A | 5670 pA 
| 8 | 86 | 52900 4A | 1360 yA | 31930 wA | 
| 3 | 
ais 
rae 
Eade 
ee 
eccae 


1 
2 
3 
4 
5 
] 

52260 uA 
a 
12 
13 
15 
16 

t 


| 18 | 972 pA | 52520 pA | 1380 pA | 31200 pA_| 
| 18 | 02 pA | 4250 yA | 4A | 1400 pA 
Notes: 


(a) D is distance from assembly face to reflective surface. 

1. Kodak 90% diffuse reflectance neutral white paper. 

2. Aluminum foil tape (shiny reflective surface). 

3. Alzak tape (similar to 2). 

4. Alzak painted with Flat Black Velvet (3M #101~C10 Black) paint. 

5. White bond paper. . 
6. No. 3 graphite pencil on white bond with entire viewing area of sensor shaded 
by graphite mark. 

7, Mylar magnetic tape. 

8. Clear, smooth plastic tape finish. 

9. Same as (8) except matte finish. 

10. Same as (8) except blue color. 

11. Same as (10) except matte finish. 

12. Same as (8) except red color. 

13. Same as (12) except matte finish. 

14. Same as (8) except gray color. 

15.3M Tape #476 (a dull black surface). 

16. No reflective surface. 
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The same type of observation can be made about unfocused. 
assemblies as were made on focused assemblies with one exception: 


The Kodak 90% diffused reflectance neutral white paper offers the 
best reflective surface. | 


The information in Table 2 and Table 3 can be used to design the 
surface in your system. 


3. Variations in Reflective Surface Size-Another problem may arise 
as a result of the size of the reflective area. An optimum sized 
reflective surface would be one which will yield no increase in Icion) 
when its size is increased. Then as the size of the reflective surface 
shrinks from the optimum size the signal level will decrease. As a 
result, these units are better used as surface detectors than as mark 
or line detectors. 


4. Variations in Icion) from Assembly to Assembly—There is a wide 
lcjon) variation from assembly to assembly. Table 4 shows this 
variation. 


Table 4 - Minimum, Typical, and Maximum Ieion)!1) 
(Data Sheet Conditions for Icon) 


| Sensor | Icom Min. | Iciow Typ. | Icom Max. @ 
168 yA 

0PB742 
360 pA 
0PB712 


Notes: (1) Measurements taken using an Eastman Kodak neutral white test card 
having 90% diffuse reflectance as a reflective surface placed at the optimum 
distance from the assembly head. 

(2) The maximums are not a guaranteed specification as they are calculated from 
the two sigma points based on the distribution. 


5. Variations in Signal Levels Due to Sporadic Problems-Spurious 


teflections due to illumination from outside sources may cause false 


triggering. Also foreign material can decrease the desired “on” signal, 
depending on what It is and where it is located. Consideration must 
be given to these sources. 


D. Applications 
A variety of applications are well suited to reflective assemblies. 


a) The variability in output versus distance can be used to detect 
variations in surface location. 


b) The variability in reflectivity can be used to measure surface 
roughness. ; 


Optek Technology, Inc. | 
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c) Liquid level sensors are easily fabricated as shown by the 
illustration in Figure 5. The radiation normally would be reflected 


~ from surface “A” to surface “B’. When liquid covers surfaces A and 


B, the change in the index of refraction causes the radiation to 
continue through surface “A”, and not to be reflected back to the 
receiving sensor. 


Figure 5 - Liquid Level Sensor 


Transparent 
Material 


d) Reflective assemblies have wide applications in industrial controls 
and surveillance applications where a retro-reflective surface sends 
the light back to the sensor. This normally requires a custom 
assembly as the distances covered may span up to 50 feet. 


e) Reflective assemblies have wide applications in office machines 
for detecting the presence or absence of paper as it moves through 
the machine. A variety of special techniques are used to improve the 
contrast ratio. Many of these designs use custom packages. Figure 6 
shows some of these special techniques. 


Figure 6 — Special Techniques for Improving Contrast Ratios - 


Non-Linear Transfer Function 
Improves Contrast Ratio 


lin _ 
' lo lo 
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© Customer requirements for electrical performance and 
mechanical configuration are met exactly. 


Optical Techniques Used to Reject Reflections 
from Close Objects 


L 
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© Development costs vary depending on complexity. 
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Figure 6 - Special Techniques for Improving Contrast Ratios (continued) 


Paper 
ff Mirror 


e Paper interruptive is less reflective than the mirror background 
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~»Paper 


“~Non-Reflective 
Background 


© Paper interruptive is more reflective than non-reflective background. 


f} A sophisticated camera application is shown in Figure 7. The 
system can work as either a flash control or a shutter control. 
When used as a shutter control the photosensor receives outside 
light when the shutter is open. When the amount of outside light 
reaches a predetermined level (adequate for film exposure), the 
shutter is closed. The flash control is similar except the photosensor 
shuts off the flash when a predetermined amount of light is 
reflected from the subject to the sensor. 


Figure 7 — Automatic Shutter or Flash Control 


g) Reflective sensors can also be used in high speed print cutting. 
Figure 8 shows this application. The machine processor prints a thin 
black line on the white border between each print. The black line 
causes a small decrease in the amount of light reflected back into 


the photosensor which causes the print cutter mechanism to trigger. 


(S), OPTEK 


- 


Figure 8 - OPB701- High Speed Print Cutting 


Automatic 
Film 
Processor 


Conclusion 

The information presented should allow the designer to understand 
the basic variables that exist in reflective assemblies. An 
understanding of these variables will allow the designer to decide on 
the best reflective assembly for his application and how to choose 
other system piece parts for a successful design and implementation. 


Tom Sward 
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Gallium aluminum arsenide — a new generation of infrared LEDs superior 


to gallium arsenide. 


The first light source for actuating an optoelectronic photosensor was the tungsten filament or incandescent lamp. It was 
eventually replaced by the GaAs infrared emitting diode which offered longer life, smaller size, less power to operate and less 
heat generated. The GaAs LED is still the workhorse of the industry and will continue to be used in steadily decreasing numb- 
ers for the next few years. It will eventually be replaced by GaAlAs as the industry standard for two major reasons: GaAlAs 
offers at least twice the power output at the same input current (If) level and significantly improved coupling efficiency. 


GENERAL DESCRIPTION 


Typically, a GaAs LED mounted on a TO-46 header with a 
flat window can will emit 5 milliwatts total radiant flux at 
an Ile = 100 mA. At the same If, a GaAlAs LED will typi- 
cally emit 10 milliwatts total radiant flux. Similar increases 
are possible in other packages. This allows the designer 
some options which have not been available before. 


In addition, silicon doped GaAs has a spectral emission 

centered at approximately 935 nanometers. GaAlAs has a 

spectral emission at approximately 890 nanometers which 

is very close to the peak response of silicon phototransistors. 

This improves coupling efficiency by approximately 30%. 
FIGURE 1 


Photodiode Collector Current Versus LED Forward 
Current With Both GaAlAs and GaAs 
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Figure 1 graphically illustrates the improvement in photo- 
diode collector current as a result of both the higher radiant 
flux and the optimized spectral emission. 


The only negatives to GaAlAs are a slightly higher forward 
voltage (VF) (see Figure 2) and a slightly higher initial cost. 
With process improvements and higher volumes, this cost 
difference whould eventually disappear. 


FIGURE 2 
Forward Voltage Versus LED Forward Current 


100 us PULSE, 
0.1% DUTY CYCLE 
Ta = 25°C 


Ve — FORWARD VOLTAGE 


1mA 10 mA 100 mA 
ip — LED FORWARD CURRENT 


CHIP FABRICATION 


All Optek GaAlAs LED's are made by means of a 
straightforward single step solution grown liquid phase 
epitaxial (LPE) preparation technique. Initially itis much the 
same process as making GaAsLED's. N type GaAs substrates 
approximately 16 mils thick are placed in a furnace and 
heated to around 920° C. A melted mixture of gallium, 
gallium arsenide and silicon (called the "melt") is then 
placed on top of the substrates. In the case of GaAlAs, 
aluminum (Al) is added to the melt. The furnace then starts 
cooling, and an epitaxial N type layer begins to grow on top 
of the substrates. As the cooling continues, the silicon in the 
melt which is amphoteric changes polarity or "flips" to P 
type material at approximately 900° C, forming the PN 
junction: The growth process continues until the epi layer 
reaches a thickness of 7-8 mils. (See Figure 3.) 
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FIGURE 3 
Typical Epitaxial Layer Growth 


PN JUNCTION 


GaAs N TYPE SUBSTRATE 


The nature of the Al in the melt is such that it is depleted 
or used up rapidly in the early stages of the epi growth. 
Concentration is virtually zero at the top of the P layer. 


The substrate is then etched away with an etchant that 
readily dissolves GaAs. As the etchant contacts the N layer, 
the aluminum causes the etch rate to be slowed to 1/100th 
of the initial rate. This is convenient because it helps to 
ensure that the N layer is not materially etched. 


After etching, appropriate ohmic contacts are added by 
evaporation techniques. A gold contact completely covers 
the P layer or backside, and a dot matrix contact is put on 
the N layer or topside. The chips are then sawed into their 
final size. A final etching is done to remove saw damage and 
to roughen the surface of the N layer which enhances light 
output. (See Figure 4.) 


FIGURE 4 
Typical Chip Cross Section 
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The wavelength of the emitted light of an LED is related to 
the energy in the photons of light it emits. Also the higher the 
band gap energy of the semiconductor material, the higher 
the photon energy. Al atoms increase the band gap energy 
in proportion to the concentration which allows adjustment 
of the photon wavelength. By controlling this concentration, 
the wavelength can be varied to approximate the peak 
spectral response of a silicon phototransistor or 890 
nanometers. 


GaAlAs also has an improved radiation window. In order 
for an LED to emit more light, absorption of photons 
traveling through the material must be as low as possible. 
In other words, there must be a high probability that the 
photons generated at the junction will reach a surface and 
escape. For this to happen effectively, the photon energy 
must be less than the band gap energy of the material. In 
previous discussions, it was mentioned that Al atoms in- 
crease the band gap energy. The heaviest concentration of 
Al atoms is at the N layer surface with rapidly decreasing 
concentration toward the PN junction. Photons generated 
at the junction then travel a path through steadily increas- 
ing band gap energy levels until they reach the surface. This 
property ensures a much reduced chance of re-absorption 
of photons than does a material in which the band gap 
energy is constant from junction to surface such as GaAs. 


One final plus, GaAlAs has an index of refraction which is 
slightly lower than GaAs. This affects the critical angle 
which defines the angle at which there is total internal re- 
flection. (See Figure 5.) 


FIGURE 5 
Definition of Critical Angle 


“+ PARTIALLY 
REFLECTED 
LIGHT. 


PN JUNCTION 


The critical angle is determined by the formula: 

n ; ; 

SIN 6c = = Where nj is the index of refraction of 

: air, or 1, and no is the index of refrac- 
tion of the chip material. 


With GaAs, ng = 3.6 


tion. (See angle 0g in Figure 5.) At angles greater than the 
critical angle, there is total internal reflection. (See angle 
6, in Figure 5.) 


There are ways of improving surface emission. One, men- 
tioned earlier, is the post-dicing etch cleanup which rough- 
ens the chip surface. This increases the likelihood of 
photons striking the surface at less than the critical angle. 
Another improvement is the addition of a clear epoxy, anti- 
reflective, domed lens placed over the chip which actually 
enlarges the critical angle to approximately 24°. 
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RELIABILITY 


Since GaAlAs and GaAs junctions are formed in the same 
manner, the chips should have the same reliability. Life 
tests to date indicate that this is true. Data shows that both 
GaAlAs and GaAs have from 5 to 8% degradation after 
1,000 hours of maximum rated operation. 


DRAWBACKS 


GaAlAs has inherently high Ve. The higher the band gap 
energy, the higher the V-.must be to impart adequate energy 
to the electrons. Typical V_ for Optek's GaAs LED's at 100 mA 
is 1.5V vs. 1.75V for GaAlAs. This difference increases slightly 
at higher current levels. . 


CONCLUSION 


Many power-starved optical assembly packages will be helped 
immediately by using GaAlAs. Special optosensor assemblies 
such as card readers, paper tape readers, paper sensors and 
precision shaft encoders will become easier to design. 


Electronic assemblies which operated with an LED/sensor 
pair will benefit immediately. 


@ With optocouplers, higher current transfer ratios will 
be available, and the LED and sensor will not need to 
be mounted as close to each other which will allow 
higher isolation voltages. 


@ With reflective assemblies, reflective objects will be 
able to be sensed at greater distances than before. 
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@® With interrupter assemblies, precise alignment and gap 


width will not be as critical. Since there is more light 
available, aperturing can be reduced for higher resolu- 
tion or photosensor gain can be reduced for better 
signal-to-noise ratio and improved gain-bandwidth 
product. 


@ In battery-operated applications, a GaAlAs LED can 


replace a GaAs LED and provide the same light output 
at % the current drive. 


@ Since the same light output can be produced at % the 


current drive, GaAlAs LED’s will have much longer 
Operating life. 


GaAlAs, with its superior performance, will give the designer 
more options and design flexibilities than were previously 
available. 
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Introduction 


Linear and rotary encoders have come in a wide variety of design 
styles over the years, the most common being rotary switches, 
potentiometers, capacitive, magnetic, and optical types. The optical 
encoder has become the most popular of these encoding methods 
due to its long life, simplicity of construction, versatility, high 
accuracy and high resolution. This application bulletin will briefly 
define an optical encoder, and bring the designer up to date on 
encoder terminology, design techniques and limitations. Refer to 
Application Bulletins 201 and 203 for additional information. 


General Discussion 

An encoder is an electromechanical device used to monitor the 
motion or position of an operating mechanism, and to translate that 
information into a useful output. We define an optical encoder as an 
optoelectronic device which translates rotational or linear movement Advantages Disadvantages 

into some usable electronic waveform. Encoders generally consist of ; 

two parts; a “moving unit” which is attached to and moves with the Low cost Resolution of < 90 lines per inch 

device being monitored. The moving unit contains information to be Durable Relative mechanical and thermal instability 
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Etched Metal 


Advantages Disadvantages 


Reasonable cost Resolution of < 150 lines per inch 


Resistant to shock 
and vibration 


Good thermal 
stability 


Mylar Film 


Advantages Disadvantages 
Reasonable cost Mechanical, thermal, and humidity 
instability 


Resolution of < 1000 Can be damaged in handling 
lines per inch 


Advantages Disadvantages 

Resolution of > 2500 High cost 

lines per inch | 

Excellent optical Can be damaged in handling 
quality 


Excellent mechanical, 
thermal and humidity 
stability 


b. The Stationary Unit 

The stationary unit contains all the components necessary to 
generate the light source and sense its intensity as it is being 
modulated by the scale or disc. It sometimes contains the signal 
conditioning electronics required to amplify and/or digitize the output 
of the encoder. The light source consists of one or more 
incandescent lamps or light emitting diodes and may include lensing 
to improve the collimation of the light source. Most recent optical 
encoders use LEDs because of their lower cost, longer life, better 
shock resistance, and lower power consumption. 


(1) Sensing Elements 

Solar cells, photodiodes, phototransistors, and photosensitive 
integrated circuits are all used in optical encoders. The Optek 
Photologic™ series of photosensors was developed to enable the 
stationary unit to provide a digital output which can be directly 
interfaced with TTL, LSTTL, CMOS, and other standard logic 
families. | | 


(2) Apertures and Reticles 


One method of improving encoder resolution is the “sizing down” of 
the photosensitive area. This is done by placing a reticle with 
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a certain aperture size in front of the photosensor. The reticle 
contains a pattern of transparent and opaque areas which are 
optically mated to the scale or disc being “read.” The transparent 
areas are referred to as apertures, and one or more apertures may 
be placed in the reticle over the photosensor in high resolution 


Figure 1 - Examples of Reticles 


Molded Plastic Etched Metal 


(3) Signal Conditioning Electronics 

Resistors, capacitors, integrated circuits, input/output connectors, and 
additional components are often contained on a printed circuit board 
in the stationary unit. These components are used to amplify the 
photosensor output and interface the encoder to the system in 
which it is used. 


(4) Housing 

The components used in the construction of the stationary unit are 
usually held in position by mounting them into a metal or plastic 
housing. The housing is then mounted to the operating mechanism 
(motor, etc.} to optimize the interface between the moving and 
Stationary units. In some cases, the moving and stationary units are 
packaged together and external linkages are provided for coupling 
the packaged encoder to the operating mechanism. 


Operating Principles 

a. Modulating the Light Source 

The movement of the scale or disc in the light path is the source of 
modulation of the light in an optical encoder. A simple example of 
modulation would be the interruption of the light beam in a burglar’ 
alarm. The momentary interruption or reduction of light is easily 
detected. As resolution requirements increase, apertures become 
smaller and detection becomes more difficult. An improvement over 
standard aperturing is the light shutter. 


b. The Light Shutter 

The reticles used in optical encoders may contain 20 or more 
alternating transparent/opaque areas in front of each sensor. If the 
moving unit and the reticle have identically matched patterns of 
50% duty cycle (transparent and opaque areas are the same width) 
then the emitted light received by the sensor will be at a maximum 


when all the transparent areas of the reticle are exactly superimposed 


designs. Some examples of reticles made of the same materials, and 
intended to be used with the scale and disc samples discussed 
earlier, are shown in figure 1. The same advantages and 
disadvantages apply. In the case of molded plastic, apertures are 
molded right into the housing. 


Mylar Film 


Sener Tatanannetiaa 


Chrome on Glass 


with those of the moving unit, as illustrated in figure 2. 

When the moving unit moves one area width, the emitted light re- 
ceived by the sensor will be at a minimum, but not zero since in 
this type of light modulation there is some slight light leakage 
around the opaque areas in the moving unit. This sequence repeats 


for each cycle of movement, and is referred to as the “light-shutter” 
because of the similarity of operation to a camera shutter. 


Figure 2 - Light Shutter 


Photosensor 


Reticle 


Moving Unit 
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c. Quadrature 

Determination of direction of movement of the moving unit is also 
possible by locating two photosensors in the encoder and 
mechanically shifting the aperture pattern in the reticle over one 
photosensor, % cycle from the aperture pattern in the reticle over 


Figure 3 - Quadrature 


Photosensor “A” 


Photosensor “B” 


Reticle 


of 


Moving Unit 


The output from photosensor "A" rises 90° ahead of the output from 
photosensor "B" indicating that the moving unit is moving to the 
right. If the moving unit were moving to the left, the output from “B" 
would be 90° ahead of "A." For more information on dual channel 
encoding refer to Application Bulletin 203. 


Sensing Circuit Techniques 

The use of the light shutter permits the design of an optical encoder 
capable of very high resolution. However, electrical and mechanical 
errors must be considered and compensated for in the design to 


allow full use of this capability. 


a. Single-Ended Encoders 


~The use of a single photosensor to generate each cutput in an 
optical encoder is inherently limited. LEDs will degrade with time 


and temperature resulting in changes in the output signal shape and 
level. However, if performance requirements are not severe, the 
single ended approach offers the simplest design approach and 
lowest cost. 


b. Convoluted Duty Cycle Encoders 
The use of 50% duty cycle components in a single-ended encoder does 


Optek Technology, inc. | 1215W.Crosby Road 


Direction 


Movement 


the other photosensor as shown below. This causes a “phase shift” 
in the output of one photosensor relative to the other and indicates 
direction of motion. This phase relationship is called “Quadrature,” 
and is illustrated in figure 3. 


Photosensor Outputs 


Output “A” 


Output ‘'B” 


not necessarily guarantee the optimum in performance. A reduction in 
the duty cycle of the reticle (making the opaque area wider than the 
transparent area) and an increase in LED drive current will improve the 
output performance of an encoder that is being digitized by a comparator. 
Operating a phototransistor at very high light conditions will tend to 
reduce its frequency response. The use of convoluted duty cycle usually 
requires the use of a photodiode type of photosensor. Opteks Photologic™ 
series of photosensors are ideally suited for this type of application. 


c. Automatic Gain Control 

An unmodulated photosensor channel can be incorporated exclusively 
to monitor the intensity of the emitted light from the LED. Feedback 
is then provided to a drive circuit powering the LED. This 
compensates for degradation from all causes and will enhance the 
long term performance of the encoder. The trade-off is in increased 
cost and circuit complexity. 


d. Differential Circuitry 

By generating quadrature in “complementary format’ {i.e., 0°180°, 
90°/270°), the complementary phases may be differentially amplified 
Or compared to generate the required quadrature output 
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(generally 0° and 90°). This approach allows noise reduction and 
drift compensation. An additional advantage is the ability to operate 
high gain phototransistors in the nonsaturated mode, thereby 
improving frequency response. The negatives are increased cost and 
circuit complexity. 


e. Zero Referencing 

Many encoders provide speed, velocity, and relative position data, 
but a starting position must be known to derive true position. An 
extra photosensor is sometimes provided to look for a single point of 
transparency or opacity at a specific place on the scale or disc. The 
sensing of this point is used to zero the counting circuitry driven by 
the encoder during power-up, or any time an error in count is 
detected. 


Mechanical Interfacing 


The best possible performance from an optical encoder is dependent 
on the proper selection of materials, circuit design and the integrity 


Figure 4 — Encoder Mounting 


Mounting Screw (Allows for 


with which the encoder is attached to the operating mechanism. The 
space between the scale or disc and the reticle must be as narrow 
as possible and consistently maintained throughout the travel of the 
moving unit. Variations will result in degraded performance. 


a. Mounting The Moving Unit 

A properly designed housing provides for flatness across the surface 
of the reticle at some absolute height from the mounting surface of 
the stationary unit. This allows the positioning of the moving unit to 
be performed as a separate operation. Disc mounting requires two 
steps: (1) affixing the disc to a hub using adhesive and/or a clamp 
ring; (2) mounting the hub/disc to the device being monitored using 
adhesives and/or set screws located 90° apart on the hub. Linear 
scales are mounted to a bracket on the operating mechanism at one 
or both ends. The entire scale must travel evenly and precisely 
through both end extremes. A typical encoder mounting application 
is illustrated in figure 4. 


Stationary Unit 


Rotational Adjustment) 


Moving Unit (Scale) 


b. Mounting the Stationary Unit 

The stationary unit should be designed to allow rotational or displace- 
ment adjustments. These adjustments compensate for mechanical 
tolerances in fabr:cation of the stationary and moving units that could 
prohibit the final jine tuning needed by the light shutter. 


c. Maintaining the Gap 

The distance between the scale or disc, and the reticle is referred to 
as the “gap.” In photo-emulsion type light shutter components, the 
emulsion sides should be facing each other and a minimum space 
maintained to prevent abrasive damage. If the properties of the 
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operating mechanism and the housing are known (thermal expansion, 
end play, eccentricity, etc.) the moving unit can be mounted using a 
spacer. Then the fixed unit is simply inserted, adjusted and locked in 
place. Another solution is a sliding bearing inserted between the 
shutter components to prevent wear damage. 


d. Error Related to the Gap 

A gap of zero width allows for complete modulation of the emitted 
light shutter. Any increase in gap width will result in reduced 

_ modulation where: 


Signal Output (ACVpp) x 100 


0 . a 
pniodtatn Max. Achievable Undistorted Signal Output 


The reduced modulation is caused by non-collimated light from the 
LED (i.e., leakage around the shutter components) and becomes 
substantial as the gap width approaches the aperture width in size. 


Variations in the gap during the travel of the moving unit result in 
amplitude modulation. These variations affect the interface circuitry 
driven by the encoder during signal conditioning or digitizing and can 


J. W. Davidson, Ill 
Lowell Johnson 


Optek Technology, Inc. 1215 W. Crosby Road 


Carrollton, Texas 75006 


cause Clipping, positive pulse width modulation or variation in time 
between output pulses (in a pulse output encoder). 


The quadrature relationship between the output channels will vary as 
the sum of the error on each individual channel. 


e. Performance Limits 

The optical encoder provides direction information only as long as 
the quadrature related signals occur in proper sequence. Any phase, 
duty cycle, or modulation error that interrupts or reverses this 
sequence defines the ultimate limit of an incremental encoder. 


Conclusion | 

Optical sensing is currently the most versatile method of motion 
sensing in rotary and linear applications. LED and photosensitive 
integrated circuit technology, along with innovative sensing 
techniques are keeping pace with today’s sensing requirements so 
that the advantages of long life, high resolution, reliable operation in 
harsh environments, and low cost are available in almost any motion 
sensing application. 
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Understanding infrared diode power ratings. 


Introduction 


Infrared emitting diode power measurement is dependent upon a 
number of variables which must be precisely defined in order for 
design engineers to utilize data sheet information. Manufacturers 
differ not only in the techniques used in measuring power, but also 
in their interpretations of the definitions of the parameters which are 
measured. This application bulletin is intended to clarify this mis- 
understanding, especially for GaAs and GaAlAs solution grown 
epitaxial devices. 


General Discussion 


Power is measured in units of energy per unit of time, and the conven- 


tional MKS unit is the Watt. Some factors which must be controlled 
to make accurate power measurements are discussed below. 


The energy an LED emits is in the form of photons, and a photon’s 
energy is inversely proportional to its wavelength. To measure the 
power emitted, the technique must take into account both the rate 
of photon emission and the average wavelength of the photons. Both 
the rate emission of the LED chip and the average wavelength of the 
emitted photons change as functions of chip temperature. See 
Figures 1 and 2 for examples of this change. 


Figure 1. Output Power vs. Ambient Temperature for both 
GaAs and GaAlAs IR LEDs 


Test Conditions: 
Ta=Tj 
Relative to 25°C 


Po — PERCENT CHANGE IN OUTPUT POWER — % 


Ta — AMBIENT TEMPERATURE — °C 


Figure 2. Peak Wavelength vs. Ambient Temperature for 
both GaAs and GaAlAs IR LEDs 


\ — RELATIVE SHIFT IN WAVELENGTH — nm 


Ty — TEMPERATURE — °C 


Stress on the chip will cause any defects in the chip to expand along 
the planes of the crystalline structure in a process called dark line 
defect formation. This degrades the chip, and power output decreases 
as a function of time. Measurements made after the chip has been 
stressed mechanically, thermally, or electrically will be lower than 
initial readings. Figures 3, 4, and 5 illustrate the magnitude of this 
change due to applied DC current for variations of ambient tempera- 
ture, current Jevel, and different materials used as emitters. 


Figure 3. Percent Change in GaAs IR LED Mounted in Metal 
T0-46 Package vs. Time at 25°C and 55°C 
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Figure 4. Percent Change in GaAlAs 1R LED Mounted in Plastic 
TO-46 Package vs. Time at Various Current Levels 
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Figure 5. Percent Change in GaAs and GaAlAs 1R LED Mounted in 
Metal T0-46 Package vs. Time under Same Conditions 
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The response of most detectors is also wavelength and temperature 
dependent. The surface of the detector can reflect photons depending 
upon the wavelength, the angle of incidence, and the type of protec- 
tive coating on the detector surface. The range of linearity in power 
detection can be exceeded by some emitting devices. Also, there 

are other minor characteristics of detectors which must be consid- 
ered. Obviously, the accuracy of the detection system is critically 
important. © 


Any measurement of directed output is dependent upon complex 
optics which include chip centering in the reflective cup, reflector 
design, chip to lens centering, bubbles or contaminants in the 
packaging, and the fact that approximately half of the emitted 
photons exit the chip from the side walls rather than the top surface. 
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Many devices have radiation patterns which change as the distance 
from the device to the detector is varied, so this distance can be 
important in directed output measurement. See Figure 6: 


Figure 6. OP295/0P296/0P297 Relative Radiant Intensity 
vs. Angular Displacement 
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It is essential that these variables be exactly specified in order for 

users to extract necessary information from data sheets. Separate 
application bulletins address the thermal behavior of LEDs (Bulletins 
105 and 121) and the characteristics of GaAs and GaAlAs LEDs 
(Bulletin 114), Power measurement is integrally tied to the 

information contained in these bulletins, and even a basic understanding 
is difficult without under standing the information they contain. 


Parameter Definitions and Measurement Techniques 


There have traditionally been two methods of defining power measure- 
ment, but there have been different interpretations for each. 


The first method is radiant power output (Po or Eg ), sometimes called total 
power. A strict interpretation of Pais that the total amount of radiation 
exiting the package in any direction should be measured. Optek has 
interpreted radiant power output to be only that radiation which exits the 
package in a direction useful to most customers. The measurement includes 
only that radiation collected by a flat surface detector near the lens tip and 
orthogonal to the lens axis. Radiation emitted from the sides or back of the 
package and surface reflections from the detector are not collected. 
Therefore, Optek devices are conservatively rated (sometimes by a factor of 
2 depending on the device type) when compared to devices which are 
measured differently by other manufacturers. For instance, Po readings for 
the narrow (15° between half power points) radiation pattern OP295 are 
typically 60% higher when using a parabolic reflector than when using the 
standard Optek Po test fixture. 


Pg measurements are normally useful only for devices which have 
wide radiation patterns because the primary application is in pro- 
viding a relatively even intensity over a large area. Radiation which 
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exits the side or back of the package is not useful without external 
reflectors; and if external reflectors are added, there are intensity 
peaks in the radiation pattern which are detrimental in most 
applications. 


The second major way to measure power is on-axis intensity. This is 
done by measuring the power incident upon a specified area. The 
most common method is to provide a fixture which has a fixed 
distance from the device to an aperture of precisely known area 

which is placed in front of a detector. This measured power can then 
be specified as average power per unit area (both Ea(apt) and Pa are 
equivalent and the unit of measure is normally mW/cm2) or as average 
power per unit cone angle (lp; where the unit of measure is mW/sr). 


Most LEDs cannot be modeled as a point or discrete source except at 
distances which are very large compared to the package dimensions 
and/or optical dimensions. Thus, the foundation assumption in 
spherical calcaulations (using mW/sr) is invalid and attempts to use this 
model can lead to errors. Therefore, the calculated value of Ie is 
dependent upon distance for most applications, and a design engineer 
can be misled by the mathematical model into assuming that Ie is 

a constant regardless of distance. Note in Figure 7 how the mW/sr 
becomes consistent at approximately 6 inch separation. 


Figure 7. Output Intensity in mW/sr vs. Distance from Lens Side 
of Mount Flange on T—1 3/4 Package 
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Optek has chosen to use EgiApT) or Pa rather than |, for devices 
which don't have a virtual’source that is distance independent. This 
is the preferred parameter because a simple performance graph can 
then show how E,apt) varies with distance as shown in Figure 8. 
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Figure 8. Output Intensity in mW/cm2 vs. Distance from 
Lens Tip on T—1 3/4 Package 


OP290 series normalized to distance = 0.5” 
OP295 series normalized to distance = 1.429" 
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Ee(APT) measurements have historically been made only for narrow 
radiation pattern devices because their major application is to have 
a high on-axis intensity for good coupling efficiency with a small 
sensing area photodetector (see Figure 9). 


Figure 9. Coupling Characteristics of Plastic TO-46 Phototransistor 
and GaAlAs IR LED vs. Separation Between Lens Tips 
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However, Optek is now using the measurement parameter with wide 
radiation pattern devices also. Ea APT)'S a key design parameter when the 
distance and aperture are chosen to give maximum useful information. The 
distance is chosen so two criteria are met: first, all intensity peaks should 
fall within the aperture opening for devices with normal optics; and second, 
the distance should be at a maximum with the constraint that the intensity 
does not vary more than 10% from point to point within the aperture 
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opening for normal devices. Aperture size is typically chosen so that it is 
slightly larger than the lens diameter of a detector which is mechanically 
matched to the dimensions of the LED. This provides the user with a 


mechanical alignment tolerance as well as the average power intensity 


within the aperture. Figures 10A,10B, and 10C show information from the 
T-1 3/4 data sheet. 


Figure 10A. Outline Drawing from 0P293/298 GaAlAs Data Sheet 
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Figure 10B. Beam Pattern of OP293 
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Notes to Figures 10A, 10B, and 10C: 


(1) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250” (6.35 mm) in diameter perpendicular to and centered on the mechanical axis 
of the lens and 0.500” (1.27 mm) from the measurement surface. Eg(ApT) is not 
necessarily uniform within the measured area. 

(2) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250” (6.35 mm) in diameter perpendicular to and centered on the mechanical axis 
of the lens and 1.429” (36.30 mm) from the measurement surface. Eg( Apt) is not 
necessarily uniform within the measured area. 


Conclusion 


Power measurement of LEDs varies more than any other parameter 
between different manufacturers. Part of the difference is in interpre- 
tation of the definitions of the parameters measured and part is the 
technique used. Users should be able to predict how devices will 
work in their application by using data sheet information, and this 
bulletin should be useful to that end. 


0 
~90° —45° | 0° age 90° 
@ — ANGULAR DISPLACEMENT — Degrees 
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A comparison of plastic versus metal packaging for infrared sensors and emitters. 


introduction 


Recent advances in optoelectronic packaging technology have resulted 
in the development of plastic infrared sensors and emitters which are 
in many ways superior to their metal counterparts. While the metal 
package is still the right choice for some applications, plastic devices 
offer decided advantages in cost, output power, reliability, power 
dissipation, and optical quality. This application bulletin will com- 
pare the two packages and show how the better performance of the 
plastic part is obtained. 


Cost 


The lower cost of the plastic package is a result of reduced labor costs 
(due mainly to automation of the assembly process) and reduced 
materials cost. Plastic device construction lends itself to automation, 
and the expensively tooled piece parts characteristic of metal devices 
are simply not required. 


Mounting the chip and attaching the bond wire are two of the most 
labor intensive phases in the manual assembly of optoelectronic 
semiconductors. The problem is especially acute for LEDs as the chips 
are small and relatively delicate, and they must be mounted in a re- 
flective well to utilize their lateral emission. Automation of these 
processes requires extremely precise mechanical placement, which is 
difficult with the individual headers used in metal devices. In contrast, 
the “strip” lead frame (Figure 1) used in making plastic devices can 
be stepped through automatic chip mount and wire bond machines so 
that precision locating of the mounting surface is readily performed. 


Figure 1A. IR LED 20 Unit Lead Frame 


Figure 1B. Detail Enlargement of LED Chip Mounting Area 


Figure 2A shows the detail of an JR LED that has been mounted, 
bonded and coated with the silicone gel that enhances the energy 
emitted. Figures 2B, 2C, and 2D show examples of the production 
machines used for hand mounting, semiautomatic mounting, and fully 
automated mounting of the |[R LED chips on different headers or 
lead frames. 


Figure 2A. Detail of Mounted and Bonded Chip 


Figure 2B. Hand Mount Station ~ 100 units/hour 
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Figure 2C. Semi-automated Mount Station ~ 500 units/hour 


Figure 2D. Fully Automated Mount Station ~ 5000 units/hour 


The initial cost of an automatic chip mount machine (Figure 2) or 
automatic bonder is high but the dramatic increase in throughput 
results in an overall cost reduction for the finished part. For 
example, manually dispensing conductive epoxy onto the lead frame 
and mounting the chip with tweezers produces typically 100 units 
per hour. Partial automation, by mechanically indexing the lead 
frame into position for a manual mount operation, increases this to 
about 500 units per hour. Fully automating the process results in 
5000 to 6000 units per hour. 


Output Power 


A typical plastic LED has approximately 40% more output power 
than its metal equivalent (see Table |). There are two reasons for 
this. One is that metal LED headers allow some of the chip's output 
power to be radiated into the opaque wall of the package. Perfect 
reflectivity at these surfaces is not attainable and much of this radi- 
ation is absorbed before it can escape through the lens. The other 
problem with the metal package is that the lens has two surfaces. 


1215 W. Crosby Road 


Carrollton, Texas 75006 (214) 323-2200 


Some of the optical radiation which does reach the lens is reflected 
back into the package and absorbed. Figure 3 shows a comparison of 
the optical properties of the two package types. 


Figure 3. Optical interfaces in Metal and Plastic Packages for IR LED 


: Air/Plastic 
Air/ Glass 
Plastic/Silicone 
Glass/Air 
Air/Silicone Silicone/Chip 
Silicone/Chip 


_ Metal Plastic 
TO-46 T-1 3/4, T-1 


The following table shows a comparison of total output power on the 
metal package and the mechanically equivalent plastic package. 


Table 1. Output Power (Pg) in Metal and Plastic Packages 
@ Ig = 100 mA 


Metal TO- 46 Low Range 8.0 mW 
Mid Range 10.0 mW 
High Range 12.0 mW 


12.0 mw 
15.0 mW 
18.0 mW 


Plastic TO- 46 Low Range 
Mid Range 


High Range 


Power Dissipation 


The power dissipation rating for a device is a function of its thermal 
impedance, which is the ability of the package to get rid of heat 
generated by the chip. This varies from a maximum with an infinite 
heat sink to a minimum with no heat sink. (Applications Bulletin 

121 covers in detail the techniques used to measure these quantities.) 
In practice, TO-46 LEDs, TO-18 sensors, and their plastic equivalents 
are used in a socket or soldered in a PC board; this results in a thermal 
impedance somewhere between the two extremes, The primary heat 
flow path for a device under these conditions is via the leads, and 
some heat sinking is provided by the socket or PC board. | 


Since the leads of plastic devices have a larger cross-sectional area 
(.020” x .020” vs. .017" dia.) and are made from a more thermally 
conductive material (copper-silver vs. nickel-iron alloy), the thermal 
path of the plastic part is normally about 40% better than that of its 
metal equivalent. This results in significantly improved power dis- 
sipation ratings for the plastic part. Infinite heat sink ratings will 
show the metal part to be equal or superior since these ratings take 
advantage of the better thermal conductivity of the metal package 
body; however, since a heat sink is rarely used, the plastic part usually 
offers better thermal performance. 
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Reliability 

in optoelectronic technology the two main reliability considerations 
are long term LED degradation and catastrophic failure of LEDs or 
sensors due to thermal and mechanical stress. In the case of long term 
LED degradation, the plastic device has a definite advantage due to its 
improved power dissipation characteristics and the lower junction 
temperatures which result. Figure 4 shows life test data for the metal 
OP231 and the plastic equivalent OP298 operated at 100 mA. 


Figure 4. Operating Life Test Data on Metal and Plastic 
TO- 46 Packages 


Metal T0-46 0P230 Series Percent Change 
in Apertured Power vs. Time 


Optical Quality 


Lens performance is especially important for LEDs and in this respect 
the plastic part is distinctly superior. The automated chip placement 
is a contributing factor since inaccurate placement of the LED chip 
in its reflective well can cause power loss and a deviation between the 
optical and mechanical axes of the finished part. However, the most 
significant factor is the lens itself. In the plastic lens there is only 
one surface, which is controlled by the precisely machined and 
polished surface in which it is cast or molded. The glass lens used in 
metal packages is flame polished from a molded glass pellet, and the 
resulting lens exhibits variations in focal length and surface curvature 
so that the radiation pattern of the finished part is difficult to con- 
trol. Figure 5 shows typical radiation patterns for 0P131/0P231 
metal parts and OP293 plastic parts. This illustrates the improved 
consistency of the plastic lens. 


ifs Figure 5. Radiation Patterns on Metal and Plastic TO- 46 Packages 
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Catastrophic failure due to thermal or mechanical stress, which 75 
usually occurs early in the operating life of a device, results from x 
forces on the chip or bond wire which can dismount or delaminate 
that chip, disconnect the wire bond, or break the bond wire. The 05 
design of the metal part gives it the advantage here as there are no 
such forces on the chip or bond wire. However, the machine fabrica- 
tion of the plastic part is very repeatable and mechanically accurate so 
that there are fewer failures due to assembly variables. In the end, 0 
45 -30 -15 0 15 30 45 


neither part has a clear cut advantage with respect to catastrophic 
failures. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 


18-37 


Application Bulletin 208 
January 1985 


(G),OPTEK © 


OP298 Plastic TO- 46 


Hermeticity 


The metal packages of the TO-18 or T0-46 type can be leak tested 
utilizing the helium or radioactive systems and show a decided advan- 
tage in that they are hermetic. The seal or leak rate on the plastic 
parts is primarily a function of leak path. The moisture or harmful 
material must traverse along the lead/plastic interface from the out- 
side world to the junction of the chip. Normally moisture is con- 


_ sidered the culprit since increased leakage is the problem. The 


problem is much more severe on a phototransistor since it is operated 
with a reverse bias on the collector-base junction; increased leakage 
will result in a higher “off” level, with a decrease in gain in the “on” 
level. The smail leakage due to non-hermeticity is not as big a 
problem on LEDs since they operate in the forward mode and 
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increased leakage will appear as a very slight reduction in energy 
transmitted. Metal units offer an advantage in hermeticity. This 
primarily pertains to the receiver or sensor and is not a major factor - 
in the LED. 


Temperature Range 


The normal temperature range for metal can type parts has been set 
from —55°C to +150°C. These limits are somewhat arbitrary but 
will satisfy what is required. They primarily come from limita- 
tions in a silicon transistor in that hee decreases with decreasing 
temperature and ICEQ increases with increasing temperature. The 
same temperature characteristics were utilized on metal can LEDs. 


The primary stress mechanism with plastic parts is the result of “glass 
transition”. This is the temperature at which plastic starts a recure 
cycle. The stresses that result are thermal expansion mismatches 
which can shear the chip from mount or shear the bond wire. In early 
plastics utilized in opto components, this “glass transition” occurred 
in the 100—110°C range. The maximum temperature was specified at 
85°C, and sometimes to 100°C range. Improvement in plastics has 
now raised this to the 125-130°C range. Recent ratings reflect this in 
allowing a maximum package temperature of 100°C while allowing 
the chip to attain a 125°C temperature. The poor thermal conduc- 
tivity of the plastic keeps it well below 125°C. In the future, this 
trend should continue, eventually allowing metal and plastic parts to 
carry the same ratings. At the present time, however, the advantage 
on temperature range remains with the metal can. 


Solvents Affecting Plastic 


Methanol and isopropanol alcohols are recommended cleaning 
agents. Plastic discrete components and assembly housings are 
soluble in. chlorinated hydrocarbons and keynotes. Highly activated 
water soluble fluxes can attack discrete components and housings 
in some situations. 


For purposes of cleaning or similar short term exposures, the plastic 
devices may be considered tolerant of standard chemicals that do | 
not show obvious attack on a test sample. For long term exposures, 
such as immersed applications, or specific chemicals, contact the 
factory for more information. 


Conclusion 


A thorough analysis of the evidence shows that improved materials, 
processes, and automation give plastic housings a decided advantage 
over their metal counterparts for opto sensors and LEDs in most 
applications. Their use can reduce costs, provide improved reliability 
through longer life, and offer increased infrared power output. In 
summary, the plastic packages represent a significant technological 
advantage over their metal can predecessors. 
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Designing a “Wide-Gap Optical Switch" using an OP293/0P298 (plastic TO-46 equivalent) LED and 
OP593/0P598 (plastic T0-18 equivalent) phototransistor. 


Introduction The more rapid decrease in coupling vs. distance of the 0P293/0P593 
The application described here is commonly referred to as “object pair is due to the differences in package lenses which produce a 
presence” sensing. It is the use of a single pair of active wider beam angle. 


components, (LED and sensor) to sense the interruption of an optical 


8 Sa es Other package types have similar coupling curves, most decreasing 
path by an “opaque” object. This type of beam interrupt switch Is 


with distance more rapidly than this family of parts. The 


applied in industrial controls and computer peripherals to signal: 0P298/0P598 pair will be used for the example because of the 
© seating of tape cartridge superior coupling at longer distances. 

e door position on disk drives ae . . 

© obstructions of document paths All the performance optimizing techniques are tied to the clear 

© conveyor feed rates definition of system constraints and minimizing both electrical and 


. ey aes, mechanical tolerances. 
Compared to many encoder type switches this application is simpler 


from the standpoint of speed and resolution requirements. It can, “Black Box” 
however, have its own set of challenging design considerations 
depending on the length of the optical path and the constraints of 
performance, environment, and cost. This example Is intended to 
illustrate the major design variables of a relatively long optical path 


The “system” level of the application should be as clearly defined as 
possible to enable definition of mechanical tolerances, ambient 
conditions, and output limits. 


switch and how the information of the component data sheet can The “Black Box" is defined by a package outline, an electrical 

be used to choose and apply the parts. schematic and some environmental conditions. 

“The Gap” Figures 2, 3 and 4 completely define the requirements of the system. 
Many off-the-shelf optical components are easily applied in short-gap ; . 

switches because their inherent coupling characteristics produce a Figure 2 - Package Outline 


useable signal over a wide range of drive and mounting conditions. 
As the gap widens, the coupling of light between the emitter and 
sensor drops off rapidly and an appreciation of techniques for 
optimizing performance is critical. The coupling curve from the 
QP293/0P298 data sheet illustrates the relationship between signal 
strength and gap width. 


Figure 1 - Coupling Characteristics of 0P293/0P298 and 
OP593/0P598 vs. Lens Tip Separation 
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Figure 3 — Schematic/Drive 
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Figure 4 - Operating Conditions 


Operating Temperature Range...................... (0°C to 55°C) 
Voltage Supply Tolerance .............00.00.00.00 000 ee, (+ 10%) 
Required Operating Life..........00..0 0.000000 0200. 50K Hours 


Other ambient conditions: To simplify the example, assume a 
relatively clean environment and one in which ambient light 
conditions will not produce errors in the output signal. Both of these 
conditions can be addressed with filters over the devices and 
additional performance tolerances. 


Basic Guidelines 


To ensure that the system will work over the full range of operating 
Conditions and will also be manufacturable, some trade-offs and 
tolerances must be introduced. As with every other circuit, the 
performance variations versus temperature, life, and supply voltage 
are considered. The optically coupled circuit has the additional 
tolerance associated with the beam alignment of the LED and 
sensor. 


Oftentimes the single largest tolerance of the optical (infrared) 
switch design is associated with the degradation of LED power 
Output over time. By nature, the efficiency of either GaAs or GaAlAs 
LEDs decreases with use and is directly proportional to both drive 
Current and operating temperature. Since the “Black Box” definition 
fixed the temperature range, the degradation tolerance can be 
minimized only by minimizing the drive level. The other system 
components can be considered to have virtually no performance 
change with time in a clean environment. 


The Coupled Pair 


The basic tasks of the switch design are selection of a component 
pair which will meet the black box conditions and encasing the pair 
in a manner which will optimize long-term performance. The 
packaging scheme will define the exact lens-to-lens spacing, the 
beam alignment accuracy, and the components’ heat sinking 
conditions that dictate power dissipation. 


Figure 5 shows a section view of the switch with the components 
mounted on a printed circuit board and held in alignment by 
cylindrical plastic cavities. The lenses of the parts are recessed in 
the cavities. This increase in the lens-to-lens spacing will decrease 
the coupling slightly; but, the aperturing effect of the cylinders will 
limit the beam angle of the paris and help reduce reflections or the 
sensing of light from other sources which could give erroneous 
signals. Additional stray light protection could be provided if required 
by making changes in interfering surfaces or by aperturing. 
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The mechanical alignment of the components will depend primarily 
on three tolerances, (1) the diameter of the LED and sensor 
package, (2) the diameter of the cylindrical cavities, and (3) the 
straightness or flatness of the housing which maintains the beam 
axis. 


Figure 6 - Package Tolerance 
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From the data sheet of the OP298 and OP598 (figure 6), the 
discrete package tolerance is +.006 inches for both LED and sensor. 
Figure 7 shows the possible beam misalignment attributable to the 
worst case dimensions of the component and housing if the cavity is 
made to fit the largest possible package. It is assumed the 
cylindrical cavity can be molded to a tolerance of +.0005 inches. 


Figure 7 — Package Misalignment 
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In practice, an improvement can be made on the fit of the 
components by introducing details in the cavities which make use of 
the plastic’s flexibility. Even with glass filled material, the addition 
of small ribs along the cavity walls will hold the smaller diameter 
components in better alignment and can compress to allow a press 
fit of the larger parts. 


Figure 8 — Tightening Ribs 


.005 + .001 Typ. 


The tightening ribs shown in figure 8, reduce the diameter mismatch 
to {.184-.178) = .006 max. reducing the optical axis displacement 
to: 
-, 008 _ 
128 
The misalignment associated with curvature of the housing will 
depend on the method of construction; however, for a molded 
plastic housing of this size it would be fair to assume a flatness of 
.005 inch. Over the optical path of (2.50 inches) this warp should not 
contribute more than ~tan~' 28 ~ 11° shift off axis. With this 
addition to the shift from the cavity tolerance, it can be assumed 
the LED or sensor could be misaligned as much as four degrees (3°). 


tan 2.9% 


Power Requirements 

The ratings of the OP598 are given in terms of milliamps (mA) of 
collector current when irradiated by a tungsten source of 5 mW/cm? 
and supply voltage of 5 volts. The data sheet characteristics, 
together with the “black box” constraints, enable calculation of the 
power required from the LED. 


The tolerances to be considered for the transistor’s power 
requirements are associated with collector current changes with 
temperature and optical axis alignment. 


The shift in spectral response of the transistor and spectral emission 
of the LED over temperature are relatively minor tolerances here but 
may need to be considered in designs with broader temperature 
ranges. 


The data sheet curve for normalized collector current vs. 
temperature (figure 9], indicates an increase of one percent per 
degree Celsius, in a pulsed mode. The low current requirements of 
this design will not contribute enough heating to warrant adjustments 
to this curve. However, in a conservative design, this temperature 
characteristic should not be used as a factor that completely 


compensates for the opposite temperature effect of the LED. The 
temperature sensitivity is dependent on the transistor's electrical gain 
and can vary significantly. The curve can be used as a worst-case 
tolerance, (25%) at the low temperature of this design. 


Figure 9 - Normalized Collector Current vs. Ambient Temperature 
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The worst-case optical axis misalignment has already been calculated 
to be four degrees (3°). Its effect can be estimated from the curve 
of normalized collector current vs. angular displacement, figure 10. 
The narrow beam of the OP598 makes the part more sensitive than 
the OP593 to misalignment (dropping + 15%). but this does not 
outweigh the rated performance advantage of more than two to one. 


In contrast to many hermetic devices, the molded optics of the 
OP5Y8 is very consistent. The beam pattern graph, therefore, 
accurately represents performance and requires no additional 
tolerancing. 


Figure 10 — Normalized Collector Current vs. Angular Displacement 
160 


Test Conditions: 
LED emission 
80 aperture — .060’ 
Lens to lens distance 
from 0.5” to 10” 
(No appreciable 
60 change) 


40 


RELATIVE COLLECTOR CURRENT — % 


6 — ANGULAR DISPLACEMENT ~ Degrees 


To find the basic radiant power requirement, the data sheet’s 
tungsten test rating must be converted to one which reflects the 
transistor’s sensitivity to the GaAlAs emission of the OP298. Figure 11 
shows how the collector current varies with power intensity and the 
type of source used. 
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Figure 11 - 0P593/0P598 IC vs. Irradiance LED Drive 
The ratings for the 0P298 LED, like that of the OP598, establish 
performance limits at one set of conditions. The calculated power 
oPsg8 — Ca, requirement of the transistor, together with the data sheet 

ee AZ information, will be used to determine the minimum drive current for 


streets FH the OP298. 


(0) Gans : | Tolerances we can apply to the LED without knowing how it will be 
(E) Tungsten 2870°K operated, include: 


hy © coupling vs. gap width, 


Y; © lf vs. supply tolerance, 
- | | ® axis misalignment, 
1p, | e effects of ambient temperature. 


The effects of power degradation with life and device heating 
require some knowledge of the operating current level. 


Ic(ON) — ON-STATE COLLECTOR CURRENT — mA 


E_— IRRADIANCE — mW/em? Figure 12, Normalized Power vs. Distance, provides a conversion 

. factor from the data sheet test distance to the applications gap 
Curves A, B and D represent the typical response of the OP598 to distance. Since the curves reflect the spacing from the sensor to the 
GaAlAs, GaAs and tungsten sources respectively. LED flange, add the package length of .22 inches to the optical path 


Curves C, D and E show the OP593 collector current variation vs. length of 2.50 inches for conversion. 


power for each source. At the distance of 2.72 inches, the OP298 retains about 30% of its 
rated power intensity. The similarity in size between the data sheet 
aperture (.25”) and the applications sensor diameter should make 
this conversion very accurate. 


The tungsten response curve of the OP598 (curve D), intersects the 
irradiance level of 5 mW/cm? at a current level of between seven 
and eight milliamps. This curve, therefore, reflects the minimum 


response of the highest range part (OP598A), or the middle of the It is obvious from this figure why the narrow beam OP298 was 
rated response range for the OP598B. Direct calculation from the chosen over the wider beam 0P293. With the gap separation of this 
data of the curve, therefore, will insure performance estimates that . system, the OP293 retains only 2.5% of its rated power. 


are representative of a relatively wide distribution of the available 


Figure 12 - Normalized Power vs. Distance 
components. 


The parallel relationship of these curves can be translated into a 
convenient conversion ratio between each source. To determine the 
required power from each source for a given current level, the 
following conversions apply: 

@ tungsten to GaAs - divide by 1.50, 

@ tungsten to GaAlAs - divide by 2.55, 

© GaAs to GaAlAs - divide by 1.70. 


The power required to drive the transistor at the system's minimum 
limit of 200 pA can now be calculated. 


APERTURED POWER — % 


Applying the initial tolerances to the minimum limit 
e 25% for temperature effects, 
@ 15% for axis misalignment, 


DISTANCE — PACKAGE FLANGE TO SENSOR APERTURE — Inches 


© .10% power supply and measurement accuracies, Assuming the LED current will be controlled by the five (5) volt 
establishes a new limit of (200 pA) (1.75)=350 pA. supply and a limiting resistor, a notable tolerance results. Even with 
| a quality resistor, the variation of the LED's forward voltage vs. 

The curve of figure 11 for tungsten intersects 350 wA at a radiant current can produce a 15% drive current tolerance for a 10% 

power level of about 250 W/cm?. voltage supply tolerance. 

Applying the conversion factor for GaAlAs, the power requirement is The axis misalignment from the mechanical design has been 

reduced to approximately 100 pW/cm?, which corresponds closely to calculated to be 3° worst case. As with OP598, the effect on 

the top curve of figure 11. coupling will be in the range of 15%. 
ee ea ra eee eT Se ee ee ee re eee ee 
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The system's ambient temperature range contributes a power 
tolerance of 25% at the upper limit of 55°C, as shown in figure 13. 


Figure 13 — Normalized Po and Ee(ApT) vs. Ambient Temperature 


Test Conditions: 
100 mA Pulse 
Pulse Width = 100 us 
Duty Cycle = 0.1% 
Normalized at Ta = 25°C 


NORMALIZED Pg AND Eg(apt) 


60 0 +50 +100 +150 
Ta — AMBIENT TEMPERATURE — °C 
With these tolerance factors (15% axis misalignment; 15% power sup- 
ply tolerance; and, 25% ambient temperature limit) and the power re- 
quirement of 100 wW/cm?, the data sheet ratings can now be used. 


Taking the initial estimate of power required by the sensor (100 
pWicm?), we can apply these first tolerances. 


100 pWiem? x (85% x 85% x75%)""=100 pW/em?x(1.85)=185 W/cm? 


This is the amount of power intensity which would be required at 
the data sheet’s test distance of 1.425 inches. As was shown on 
figure 12, an IRLED at the designed gap would have only 30% of 
power measured at 1.425 inches. To convert for this 70% drop with 
distance, divide by 0.3. Thus 

P min @ (2.75")=617 pW/em? 


Referring to figure 14, it is evident from the curves of “Apertured 
Power Output vs. Time” that regardless of drive level, some 
decrease in available power must be accommodated as the unit is 
operated. To minimize this degradation effect, it will be important to 
select the lowest useable drive. 


Figure 14 - Percent Change in Apertured Power Output vs. Time 


Mounted in 
Socket 


o Table @ 1K Hrs. 
@20mA_ 1.6% 
@50mA_ 1.8% 
@100 mA 2.4% 
@ 250 mA 7.1% 
@1Amp 0.6% 


PERCENT CHANGE INE, -% 


—60 i . 
00 1K 


1 10 K 100 K 1000 K 
t — TIME — Hours 


GP), OPTEK 


In another application with more demanding temperature 
requirements or less available heat sinking capacity, the upper limit 
of the LED drive may be dictated by the power dissipation rating. 
Note 1 of the data sheet shows, however, that the maximum 
continuous current can be applied up to 62.5°C with PC board heat 
sinking. 


To get a rough idea of the design tolerance for degradation, follow 
the curve labeled 50 mA DC to the intersection at 50,000 hours (or 
approximately six years) of operation. The average unit will show a 
decrease in power of roughly 14% if operated at 25°C. The sigma 
(a) table at the side of the curve indicates an additional 1.8% 
degradation for each standard deviation of distribution from this 
average. Each curve will run approximately parallel to the average 
curve through the 50,000 hour point. 


Add three standard deviation percentages (3c) to the 14% to 
estimate the degradation of the full distribution of components. 


14% +(3) x (1.8) = 19.4% 


To again take a conservative approach, assume the average 
temperature is 40°C rather than the 25°C illustrated by the curves 
of figure 14. 


Characteristic data has shown that less degradation will occur from 
conditions of low current/high temperature than from high 
current/low temperature. Therefore, use the later condition as a 
model for the former and build in some safety factor. It should be 
Kept in mind, however, that making degradation calculations with a 
higher current model is a very conservative approach, especially 
when working from the minimum ratings of the device. 


From the thermal parameters of the OP298 data sheet, find the 
“normal” heat sinked thermal resistance of 


RTHJA = 188°C/Watt. 


With an average ambient temperature of 40°C, it is necessary to 
reflect a temperature rise of 


40°C -25°C = 15°C. 


To raise the junction temperature by 15°C it is necessary to have a 
power dissipation increase of 


15°C/188°C/watt = .080 watts. 


With an LED forward voltage of 1.6 volts, the increase in forward 
Current associated with this power would be 


80 mW/1.6 volts =50 mA. 


Therefore, use the 100 mA degradation curve to simulate the 
system if the average ambient temperature is 40°C and the drive 
current is 50 mA. 


At the 50,000 hour point, the 100 mA curve shows an average 
degradation of 20% and each standard deviation produces an 
additional 2.4%. 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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For the full distribution of components, therefore, the maximum 
degradation should be 20% +(3) (2.4%) = 27.2%. 


An additional temperature related power tolerance needs to be 
included in the calculation which will enable the conversion from the 
pulsed power rating at 25°C to a direct continuous current rating at 
the upper operating limit of 55°C. 


Refer to the curve of figure 13, “Normalized Apertured Power vs. 
Temperature,” and the thermal resistance rating to make this 
conversion. 


Choosing again an operating point of 50 mA and noting that the 
worst-case forward voltage is 2.0 volts, the maximum power 
dissipation would be 

Pd =(.050) (2.0) =.100 watts. 


Using the thermal resistance of 188°C/watt, the temperature rise of 


the junction would be 
TJA =(.100) (188°C) = 18.8°C. 


It can be assumed that this junction temperature rise at an ambient 
temperature of 25°C and 100 mA DC would have essentially the 
same effect as an ambient rise of 18.8°C in the pulsed condition. 


From the curve of figure 13, we can see the effect is to reduce the 
available power by approximately 18%. 


Combination of all these tolerances allows calculation of a drive level 
which accommodates six years of continuous operation over the full 
temperature range. Adding these tolerances, 27.2 percent for 
degradation, and 18 percent for junction temperature rise indicates 
that at least 60 percent of the initial power will be available at “end 
of life.” 


The baseline power must first be calculated at the selected drive 
level of 50 mA using the minimum ratings of the data sheet. 


T. E. Eichenberger 
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IRLED is rated at 3.6 mW/cm? with a drive of 100 mA. Since the 


relationship between current and power is relatively linear in this 


range of operation, the power at 50 mA drive will be about one-half 
that at 100 mA, or 1.8 mW/cm?’. 


Then applying the tolerances from heat and degradation 
(1.8 mW/em?) x (60%) = 1080 W/cm? 


This is the minimum power the LED will provide over its full life and 
under worst-case conditions. 


We can compare this figure with the power we calculated as the 
minimum required by the sensor, 617 ~W/cm?. Even with all the 
conservative design assumptions, the 50 mA drive level provides 
more than the necessary power. 


The designer can, at this point, choose to further reduce the drive 
of the LED to enhance the operating life or maintain the margin for 
the sake of broadening the distribution of useable components. This 
can oftentimes be a cost consideration since price is usually directly 
proportional to power rating. 


Conclusions 

It should be kept in mind that throughout these calculations, most 
worst-case conditions were applied simultaneously, resulting in a 
very conservative design. The example shows that under certain 
conditions these components can be easily applied in switches which 
span several inches without straining the limits of performance. 


The narrow beam components OP598/0P298 in particular are 
applicable in a wide range of configurations. 
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The successful design engineer has a clear understanding of the thermal impedance of the optical 
semiconductor. This understanding allows reliable system design that encompasses the dissipation 


rating of the optical semiconductor. 


Introduction 


The maximum power dissipation rating for a semiconductor device is 
usually defined as the largest amount of power which can be dissipated 
by the device without exceeding safe operating conditions. This quan- 
tity of power is a function of: 


1. Ambient temperature 


2. The maximum junction temperature considered safe for the 
particular device 


3. The increase in junction temperature above ambient temperature 
per unit of power dissipation for the device package in a given 
mounting configuration 


Item 3 is called thermal impedance and is determined in the lab with 
techniques such as those described in this bulletin. Item 2 is determined 
from reliability experiments and is usually considered to be 150°C, 
although it may be lower due to temperature limits imposed by the 
package material. Item 1 results in lower power dissipation ratings at 
higher ambient temperatures as described by derating curves, also 
described in this bulletin. 


Thermal Impedance Calculations 
The formula for calculating thermal impedance is 
Ty -—TA 
Pp 
where: RTHJA = thermal impedance, junction to ambient (also 


RTHJA = 


fe) 


oor C 
called Oj); units are Watt 


Ty = junction temperature of the device under test 
TA = ambient air temperature 
Pr = device power dissipation 


RTHJA refers to the thermal impedance of a device with no heat sink, 


suspended in still air on thermally non-conductive leads. This is the 
worst case (highest value) for thermal impedance. 


To calculate the maximum allowable power dissipation, we substitute 
numbers for RT} JA (measured in the lab) and Ty (using the maximum 
value determined from reliability experiments) then rearrange terms 
to get 


TJ(MAX) — TA 
Po(MAX) = RTHIA 


This results in a linear power dissipation rating curve which intercepts 
zero power dissipation at TA = TJ(MAX), and with a slope which is 


—1/RTHJA as shown in Figure 1A: 


Figure 1A. {nitial Thermal Derating Curve 


Maximum 
Allowable 
Power Dissipation 


p Safe 
D J Operating 


OA Area 


Pp =0 


a eee oo 


TJ(MAX) 


The usual (and conservative) method of rating power dissipation is to 
limit the curve to the safe value for normal room temperature, which 
is 25°C. The result is a curve shaped like Figure 1B: 


Figure 1B. Thermal Operating Curve from 25°C 


ae TJ(MAX)—25°C 
RTHJA 


Pp we Operating 


25°C | 
LY es a TJ(MAX) 
Since there are voltage, current, and ambient temperature limitations 
which are not related to chip temperature, the final power dissipation 
rating curve (often called a ‘‘derating” curve) for a given device 
might look like the curve shown in Figure 1C: 


Figure 1C. Final Thermal Derating Curve 
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Since thermal impedance is very nearly constant for different levels of 


power dissipation, we merely have to measure the junction temperature 


at a known quantity of power dissipation, then substitute into the 
right side of the formula: 


Tj—TA 
PD 
to find the thermal impedance of the device. 


RTHJA = 


It is important to define the ambient conditions since air movement, 
lead length, and contact with thermal conductors all affect the mea- 
sured Tj. The best case (lowest value) of thermal impedance is ob- 
tained with an infinite heat sink, i.e. by keeping the entire outside of 
the device at ambient temperature. Since case temperature equals 
ambient temperature under these conditions, infinite heat sink thermal 
impedance is called RTHJc_ defined as: 

Ty —Te 


RTHJC = pp 


where Tc = case temperature. The worst case encountered in real 
applications involves a device with full-length leads, mounted in a sock- 
et with no air movement. Thermal impedance under these conditions 
is called RTH JX and is calculated using the same formula as RTH JA. 
RTHJX is used to calculate actual worst case derating curves. 


Junction Temperature Measurement 


All these calculations depend on having a way to measure junction 
temperature in a chip while the device is dissipating power. This is 
done by using the chip as its own thermometer. Forward biased PN 
junctions have a voltage drop which decreases with temperature; by 
using a forward current small enough that no significant chip heating 
occurs, we can measure this voltage drop at known chip temperature 
simply by varying the ambient temperature of the package. Under 
these conditions, Ty approximately equals TA, and we can control and 
measure TA. See Table 1 for the junctions used for this measurement. 


Table 1. Junctions Used for Measuring Temperature — Ty 


Anode to Cathode 


Base-emitter or base-collector. If the device 
normally has no base lead as in phototran- 
sistors, special samples must be made with 
the base bonded out instead of the emitter. 


Transistors 


Figure 2A. Voltage Drop vs. Junction Temperature for IR LED 
1.10 . 
1.05 

VF 


@lig¢=100uA 1.00 
(Volts) 


0.90 


25 50 75 100 125 
Ty (°C) 

Now to find RTHJA, RTHYX, or RTHJC we place the device in the 
desired mounting configuration and apply a specific amount of power 
dissipation to the device, sufficient to provide significant chip heating. 
The junction temperature is monitored by interrupting the power and 
substituting the low forward bias current (our “thermometer’’), 
100 vA for the LED described in Figure 2A. The voltage drop must 
be measured before the junction has time to cool significantly. We 
use a 100 ys interruption which is consistent with the thermal time 
constant of the devices being measured; a sample and hold circuit 
maintains the reading so it can be recorded with a voltmeter. The 
applied waveform for the above LED would appear as shown in 
Figure 2B: 


Figure 2B. Timing Cycle for Device Heating and Monitoring 
of Junction Temperature 


100 mA 


100 ys 
IF 
100 pA eee ee 
VF rae Time —p» 


Because of the sample and hold circuit, the voltmeter reading reflects 
the junction temperature of the chip as shown graphically in Figure 2A. 
For a typical plastic LED, the temperature rises after application of 

DC power for several minutes as shown in Figure 2C. 


Figure 2C. Equilibrium of Junction Temperature 


= Equilibrium 

Reverse bias the substrate (negative to Vcc Ty 

lead, positive to ground). 
As a result of these measurements, we have a graphic representation of 
voltage drop versus junction temperature at a known low current. 
Figure 2A might be typical for an LED: 

; 
0 100 200 300 400 
TIME — Seconds 
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When the voltmeter reading has stopped changing, we (1) substitute the 
reading back into the graph to get the actual Ty; (2) multiply the large 
forward current, in this case 100 mA, by the voltage drop on the diode 
with 100 mA applied, to get the power dissipation; (3) measure the 
actual Ta; and (4) substitute into the RTWJA formula to get a value 
for thermal impedance. | 


Example 


A typical OP290 infrared emitting diode is found to have V_ charac- 
teristics as shown at an If Of 100 WA: 


Ta VF 

(°C) (Volts) 
25 1.080 
50 1.030 
75 0.980 
100 0.930 


It is then connected to a test circuit and immersed in agitated silicone 
dielectric fluid at a temperature of 25°C; this is a good approximation 
of an infinite heat sink for a low power device. An IF of 100 mA is 
applied. Every 100 ms the IF is reduced to 100 uA for a period of 

100 ys, after which the IF returns to 100 mA. Using a sample and hold 
circuit we observe that the Ve of the device during the low current 
intervals starts out at 1.080 Volts but rapidly decreases, eventually 
stabilizing at 1.050 Volts. Interpolating between 1.080 Volts (25°C) 
and 1.030 Volts (50°C) we find that junction temperature is now 40°C. 


The VF is measured during the 100 mA IF period and found to be 1.50 
Volts. Thus, the power dissipation is 150 mW (99.9 percent of the 
time). Substituting into the formula, 


40-25 
RTHJA (infinite heat sink) = RTH Jc = so 100°C/W 


When the same test is conducted with the device in still air, mounted in 
a PC board socket, the final values of Ve are 1.024 at 100 WA and 
1.40 at 100 mA. Thus Ty = 53°C and 


53-25 
RTHJX = aah 200°C/W 


The power derating curves are: 


T -Ty 125-T 
MA eS pithvintiniis heatsink and 


RTHJA 100 
125 — T, 
Pp= ee with no heat sink. 


200 - 


Martin McCrorey 


Graphing the derating curve gives two lines as shown in Figure 3A: 
Figure 3A. Thermal Derating for “Infinite” and “No” Heat Sink 


1W 


500 mW 


25°C 125°C 
Tt? 
But the device is limited to 250 mW for reliability reasons, and the 
plastic package can withstand only 100°C due to the glass transistion 
temperature of the plastic. Thus, the final power derating curve is 
shown in Figure 3B: 


Figure 3B. Final Thermal Derating 


500 nW — — — No heat sink; derate 


‘\ 5 mW/°C above 75°C 


Infinite heat sink; no 
‘\ \eo derating required over 
operating temperature 


250 mW range of —40°C to 


100°C 125°C 


ja 


The entire shaded area can be used with an infinite heat sink; the cross- 
hatched area is forbidden for a device with no heat sink. 


Conclusions 


Power dissipation ratings for DC operating conditions are 
calculated with the techniques just described. For a device 
operated under steady state conditions, these procedures 
provide a method of establishing operating limits which 
are consistent with good device reliability. However, under 
pulsed conditions, the thermal time constants of the device 
must be considered. For information on the subject of 
junction heating under pulsed conditions, refer to Optek 
Application Bulletin 200, "Thermal Behavior of GaAs LEDs". 
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Recommendations for Soldering T-1 3/4 Plastic 
Encapsulated Discrete Components 


Plastic encapsulated components such as T-1 3/4 
LEDs and phototransistors are very sensitive to 
soldering techniques. The body is molded around a 
copper lead frame using an optical grade epoxy. 
Because of the need for optical transmissivity, the 
epoxy cannot be manufactured using the fillers and 
additives that allow epoxies to withstand the high 
temperatures found in IC packages. 


The copper lead frame is an excellent material for 
both heat and electrical conductivity. This property 
provides benefits such as higher allowable forward 
currents (therefore higher output power), which are 
more easily formed and bent. There is also a major 
disadvantage in that the heat from soldering opera- 
tions is conducted inside the plastic body . 


This combination of the relatively low temperature 
softening point of the plastic and the high tempera- 
tures required for successful solder joints makes the 
leads susceptible to movement inside the encap- 
sulant. If the cathode lead is moved at the gold bond 
wire (.001" dia.)/cathode lead interconnect point, 
then there can be an open caused by a wire bond 
break. This can be detected in some cases immedi- 
ately; in other cases the device will open intermittent- 
ly or fail in operation. | 


The precautions that substantially reduce this failure 
mechanism, in their order of importance, are: 


Solder Iron 


1. The overwhelming cause of failure is lead 
movement inside the encapsulating epoxy at the 
gold bond wire/cathode lead interconnect. The force 
exerted by the iron while the epoxy is plasticized is 
the critical control parameter. The smaller the force, 
the less likely a solder-induced open will occur. In 
no case should the iron exert more than 20 grams 
weight on the leads. 


2. Keep soldering temperature as low as possible; 
260°C is the maximum allowable. 


3. Keep soldering time as low as possible; 5 
seconds is the maximum allowable. 


‘1215 W. Crosby Road 


Carrollton, Texas 75006 


4. Solder as far from the package as possible. In no 
case should the solder joint be closer than 1/16" to the 
epoxy. 


5. Keep leads at full length when possible and trim after 
soldering. 


6. There are several recommended procedures or tools 
that can aid in the precautions listed above. 


a) Use a heat sink between the plastic body and the 
solder iron. 


b) Clamp the device leads next to the plastic body to 
prevent lead movement. 


c) Load the solder onto the iron prior to making contact 
in order to reduce contact time. 


d) Insure devices have not been stored for a long time 
in an oxidizing environment. Oxidized leads are not a 
severe problem, but can occur. If leads show signs of 
oxidation, they can be cleaned without damage to the 
plastic. Please call for directions. 


e) If devices are to be inserted into PCB holes, insure 
the holes are at the nominal device lead spacing so 
there is no stress or spring tension on the leads 
during solder. 


Flow Soldering 


1. As long as leads are not under any stress or spring 
tension, 260°C for ten seconds maximum will not induce 
failures. 


2. If units need to have formed leads prior to soldering, 
insure forming forces the lead spacing to match the PCB 
hole spacing. 


3. If possible, leave leads intact until after flow solder, 
then clip them. 


Danny Johnson 
Kirk Bailey 
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Hall Effect Liquid Level Sensing 


Have you ever had a customer that wanted to sense a liquid 
level? One method would be to take advantage of Snell’s 
Law and use an optical reflective device (see Application 
Bulletin 204). The IR light from the LED is reflected by a 
conical plastic or glass surface. However, when this reflecting 
surface is immersed in a liquid who’s index of refraction 
matches the plastic or glass, it will not act as a good reflector. 
In some cases the liquid characteristics or the operating 
environment will not permit the use of optical sensing. An 
alternative is the Hall Effect sensor. Assuming the liquid is in 
a non ferrous container, a small float and magnet would be 
placed in the liquid container as shown in Figure 1. The float 
must be constructed or constrained so the magnet path will 
be known. An OHO90U, OH180U or OH360U Hall Effect 
sensor would then be placed on the wall just outside the 
container. When the float with the magnet is close enough to 
the Hail Effect sensor, its output will change state. 


The particular sensor used will be determined by several 
factors. Both the strength of the magnet and the distance 
from the Hall Effect sensor to the magnet are critical. The 
designer is faced with selecting a magnet which is not 
affected by the liquid and sizing the magnet to produce the 
needed flux density cost effectively. A common magnetic 
material to use is Alenco 8. A magnet of this material which is 
.250 inch in diameter and 0.5 inches long will produce a 
magnetic field of 500 gauss at a distance of about 0.1 inches. 
An OHS360U will work in this field. The exact location at which 
the digital sensor will activate will vary with sensor sensitivity 
and will change along with the magnet characteristics 

over temperature. The designer may want to include a means 
of adjusting the sensor position to move the trip point 
locations. 


Hall Effect sensors are well suited for high temperature 
applications because they operate up to 150 degrees 
centigrade. They are also immune to dirt and other 
contamination if the electrical connections are protected. 
Also, ambient light will not be a factor as it is with optical 
sensors. 


Liquid level sensors are used in dishwashers, washing 
machines, the oil and gas industry, vending machines, 
medical equipment, and many other places. 


Bob Stricklin 
Technical Marketing Specialist 
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Basic Design Ideas for Emitters and Sensors 


There are some basic steps required to design-in a simple 
optoelectronics sensor. The first step is to get the LED to 


produce light. This is done by connecting the LED to a power 


supply using a resistor to establish the current flow. Figure 1 
illustrates this schematically. 


+5 VDC 


R¢ 


D1 
OP165A 


EY 
Figure 1 


The LED Vr can be predicted by reviewing the forward 
voltage versus forward current curve in this catalog. Let’s 
say we want to set the LED current for an OP165 at 20 mA. 
The Vr at this level, from the curve, will be about 1.2 V. 
Therefore, we must drop 3.8 V across the resistor R; if the 
supply voltage is 5.0 V. From Ohm’s law this calculates to be 
a 190 Ohm resistor. The power to the resistor will be 76 mW, 
so a 1/8 watt or larger resistor will work in this application. To 
be sure everything is connected properly, measure the 
voltage at TP with power applied. The V— should be, as 
predicted, about 1.2 V. If itis 5 V, the LED is open or 
connected backwards, or there is a wiring error. If the 
voltage is 0 V, the LED is shorted, or a wiring problem may 
exist. At these currents, the LED output will be linear. 
Increase the current by 20%, the light output will increase by 
20%. ideally, the LED should be operated at a low drive 
current to conserve power and to minimize the effects of 
LED degradation. A good operating current for most applica- 
tions is 20 mA. 


Now that the LED is generating light, a phototransistor is 
used to sense it. A phototransistor functions just like a 

_ transistor except the base current is produced by an integral 
photodiode. Therefore, we only have to connect the collector 
and the emitter of the transistor. The current conducted by 
the transistor will be proportional to the incident light. If an 
OP505 phototransistor is coupled with an OP 165 LED and 
the spacing between the lens tips is 0.2", the photo current 
will be greater than 1 mA. This current can be detected by 
using the circuit shown in Figure 2. 
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Assuming the phototransistor is operating in a saturated 
condition, the voltage drop across the phototransistor will be 
less than 0.4 V. Therefore, we must drop 4.6 V across Rc 
when the LED is on. From Ohm’s law, the resistor Rc must 
be greater than 4600 Ohms. Therefore, a 10K Ohm resistor 
would be a conservative choice. This combination results in a 
voltage swing from less than 0.4 V to over 4.9 V when the 
LED is turned on and off at the test point. This is a suitable 
interface for a CMOS input or a voltage comparator. 


There are other factors to be considered including aperture 
size or resolution of the sensor, effects of ambient light, 
switching speed and more. However, this application note is 
designed to assist someone who has little experience with 
optoelectronics. 


(214) 323-2200 Fax (214) 323-2396 


Application Bulletin 214 
May 1993 


(Sp) OPTEK 


Interfacing Sensors with a Microprocessor 


This application note addresses a method for monitoring 
multiple sensor channels with a single analog-to-digital 
channel. The application might be an eight-channel reflective 
or a transmissive bar code reader. By using an A/D con- 
verter an analog level of the sensor can be measured. This 
analog voltage can provide more information than a digital 
sensor. 


This system would be controlled by one of the single chip 
microprocessors like the Motorola 68HC11. Referring to 
Figure 1 on the next page, let’s review the details of opera- 
tion. The sensors will be configured to operate one channel 
at a time. This is accomplished by illuminating the LEDs with 
a microprocessor and connecting the sensors in parallel. The 
LEDs will be illuminated one by one, and the resulting photo- 
transistor current will be measured by the microprocessor 
analog-to-digital converter. 


This type of operation consumes very little current. Each 
LED is only on long enough to collect a sensor reading. The 
microprocessor can also be programmed to have sleep 
periods and operate only long enough to check all the 
sensors. The net average current consumption would be less 
than 25 mA without modulating the CPU on time. This 
approach is ideal for applications requiring battery operation 
or those trying to minimize power supply requirements. 


When connecting several sensors in parallel as shown, the 
leakage current of each sensor and its associated solder 
connections must be very low (200 nA). The ambient light 
incident on all the sensors must also be low. If these 
conditions are not met, the leakage currents or off currents 
(noise) may exceed the on current (signal). Minimizing the 
off state currents will also produce the greatest dynamic 
range for the sensing system. 


The OPAMP shown is one of a CMOS series produced by 
National Semiconductor. It is a single supply device with an 
output that can be driven rail-to-rail. Any OPAMP with 
equivalent characteristics is acceptable. You may even find it 
desirable to use one with a balance adjustment which can be 
used to adjust OPAMP offset and any quiescent noise or 
leakage out of the sensing system. 


Another consideration is the analog-to-digital range and 
resolution. If the sensor conditions vary, attempt to balance 
them by adjusting each LED current-limiting resistor. Keep in 
mind that if you have an eight-bit A/D you will have 256 
different possible sensor levels. Make sure the sensor off 
state falls at the low end of the A/D and the on state falls 
near the upper end by picking good A/D reference voltages 
and carefully selecting the proper gain of the final amplifier or 
buffer. This will probably require prototyping and testing of 
your circuit to select the proper values. 


With regard to LED current, the 7445 shown in Figure 1 is 
rated for operation with 80 mA of sink current. However, try 
to limit the LED current to about 40 mA. Normally a lower 


LED drive current is recommended but this system will be 
pulsing the LEDs at a low duty cycle, so heating and LED 
degradation will not be a long term factor in most applica- 
tions. If you have problems with ambient light, operate the 
LEDs at a higher current level. Also, if you find you can work 
with 10 mA or less and you have the extra CPU outputs, you 
may want to drive the LEDs directly from the CPU and save 
a chip. Check the specification of your CPU. Most CPUs 
have a particular eight-bit port which is rated to sink more 
current. 


Timing is another consideration. !f the 68HC11 is clocked at 
8 MHz, the A/D will complete a single conversion in 32 clock 
cycles or 16 us. A few more instructions will be needed to 
turn on the LED and to allow the signal to stabilize so a 
channel read time of about 30 us will be needed. All of these 
factors can be adjusted and fine tuned for a particular 
design. 


The 68HC11 includes a serial port option. This port can be 
used to communicate with another computer or CPU for 
sensor status and control. 


+5 VDC 
R1 OPL560 
10K Photologic Sensor 
TO CPU ‘s TO CPU 
INPUT 


Figure 2 


Another application might be to have eight different sensor 
locations operate as digital inputs. This can be accomplished 
by using phototransistors and a pull-up resistor ora 
Photologic sensor as shown in Figure 2. These devices 
would be connected directly to a CPU input. This approach 
would be much faster but it will not provide as much informa- 
tion about the state of the sensor channel. 
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Once you have introduced an CPU into your sensing 
application, the door is open for all sorts of possibilities. For 
instance, you may want to dynamically adjust the LED drive 
current for sensing conditions. Another possibility would be 
to monitor the signals while watching for a particular sensor 
signature which signals the occurrence of an event. Finally, 
you may want to add a temperature sensor to the system 
and use this data to factor out the temperature effects on the 
sensor. 


Bob Stricklin 
Technical Marketing Specialist 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Maximizing Power Output Using the OP232W 


What can Optek offer the customer that was using the Example: Replacing a DC circuit with a 
OP233W in high power output applications? There are too pulsed circuit . 

many possible variations of design for there to be a simple 
answer. Following are a few suggestions: 


Assumptions: 

The simplest option may be to increase the forward current Application e an interrupter sensing whether an object is 
to obtain the same output from the OP232W. Although the present in the optical path. 
data sheet ratings have not been modified over the years, Response speed is not a critical issue. 
current production is significantly more reliable at higher 
drive currents than when the OP230W series was first OCU CAL CUIP UNIS vO 2 tN MMOCROS NOS inh 

Opie Nae blocked. 
produced in 1980. Provided the customer's circuitry can 
support the higher power supply loading, this may only The optical path is such that an OP233W with . 
require changing the value of a single resistor. E,(APT) = 6 mW/cm*¢ is adequate but an OP232W with 


E,(APT) = 4 mW/cm’ is not. 
As another option, many customers will find that the OP293 a oo Beets 
series plastic components are easily substituted for the Original circuit with DC current drive to LED: 


OP233W. Both are wide angle radiators (50 degree 4% angle 
for the OP233W, 60 degrees for the OP293), and in many +5VDC +5 VDC 


applications the OP293 can fit into the same boards and 
sockets with no modifications. For those who can use this A 
plastic component may actually offer improved performance. 


OP800A 
or similar detector 


substitution, the higher on axis intensity available in the OP233W 
Vo 

The main differences to be considered are the plastic versus 

hermetic construction and the overall package height of the 37 

OP293 product series. Ohm 


Depending on the application it may be reasonable to adopt 
a pulsed mode operation utilizing the fact that the instanta- 
neous power output can be very high while the average 


power is low. The circuitry involved is more complex than for Replacement pulsed drive current circuit: 


a DC operating condition but need not be prohibitively V=65VP-P 
complex or expensive. If the detector can be operated D.C. = 50% seks +5 VDC 
synchronously with the LED drive pulse there need be no f = 60 Hz 
loss of speed or sensitivity. Should synchronous operation A 
not be practical but system response speed not be an issue, OP232W Pal 
the detector can be used in an integrating mode with no loss Vo 
in signal levels. See the following example. 
37 1K 30 
Ohm Ohm MFD 


For the example, the value of Vo would be approximately the 
same for both circuits in either the blocked or open optical 
path condition. However, the response time is approximately 
10 microseconds for the DC circuit and 10 milliseconds for 
the pulsed circuit. The speed of the pulsed circuit could be 
increased by raising the input frequency and reducing the 
RC product at the output. To maintain a low ripple on the 
output the RC product should be at least 2x the period of the 
input pulse waveform. 
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Jim Woods 


Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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OPB870L, OPB870N, OPB870P, OR F472 ccd Reet Etec D NS aes Ree es 8-62 
OPB870T Series .......... 0... cee ee eee 13-66 OPES a555 ote sont oe eee ewes ea. aes waa ws 8-64 
OPB880, OPB890 Series ...............05.4. 12-114 OPPS8) son os rece mmr Ses hue Aa eens 8-66 
OPB900L/OPB910L Wide Gap Series .......... 12-118 OR FAS? kero rn ty ceiaaeieate etre t eae te aoe aaa 8-68 
OPB900W/OPB910W Wide Gap Series ........ 12-122 OP F540 2 5c.e tates Cow awe esta ache ace ek 8-70 
OPB930L/OPB940L Series ...............0.. 12-126 OPF54 1 sin ctcnds csauorauseoavestaenenes 8-72 
OPB930W/OPBO940W Series ...............5. 12-130 OPPS42 «5 ie gan eee waa eee eee eo 8-74 
OPB960/OPB970 Series .............000 cues 12-134 OPI110, OPI110A, OPI110B, OPI110C, OPI113 .. 6-4 
OPB980/OPB990 Series ..............00000: 12-140 OPIN2Z0; OPN 2S. ie eee. g arn ace nace ease 6-6 
OPC126 + e624 cera oces eerie ee 7-4 OPI120TX; OPIT2Z0TAV okies awe tances coe’ 13-70 
OPC206: eet ieeene ead csent stor nneete 7-5 OPI125, OP!I126, OPI127, OPI128 ............. 6-8 
OPGC2IG fice ae ih awn ited ae geese 7-6 OPIZSTAN. sa cnced sheik oe ee wares 13-72 
OPC226: a5 eae Sle doe oe een Ot ees Sew en 7-7 OPI1264, OPI1264A, OPI11264B, OPI1264C ..... 6-12 
OPC260: 6.43226 Beles a Re 7-8 OPIV266.  o:2 cern te Ga ete es ecies ane dak 6-14 
OPCS0CR: o.cceadsd cere soe eee dom ueaieaen 7-9 OPI150.OPIN53. &..4.4.04 aired nae sek Guanand 6-16 
OPC8320, OPC8321, OPC8322, OPC8323 ...... 7-10 OPI150TX, OPII5OTXV .... 2... ee eee ee 13-74 
OPC8324, OPC8325, OPC8326, OPC8327 ...... 7-12 OPIZIOSOPIZU 4450654 2 aaee Gia Sete oes 13-76 
OP GS22: a ia-nk braces a an eae aces 7-15 OPIG4O 45.2046 S ew ee newb tee Shenae Sx 13-78 
OPCOO ou ttte kh kis Gav er eakaatawg haat 7-14 OPI7002, OPI7010 .. 1... cee ce ee ete 6-18 
OPF1402, OPF1402(SMA), OPI7320;‘OPI( S40 cee ore SOAK SASS S Chew ee ee 6-20 
OPF1412, OPF1414(ST) ................005 8-4 OPL550, OPL551 Series ............0. cc eee 4-4 
OPF2404(SMA), OPF2414(ST) ................ 8-6 OPL560, OPL561, OPL562, OPL563 Series ..... 4-8 
OPF2406(SMA), OPF2416(ST) .............005 8-8 OPL56S. 2 Via erat oe ee oe 4-12 
OPF320A, OPF320B, OPF320C ............... 8-10 OPL800, OPL801 Series ................040. 4-16 
OPF321A, OPF321B, OPF321C ............... 8-12 OPREBOOTAY on3 witincitos Cees Bwiee Seas 2 13-80 
OPF322A, OPF322B, OPF322C ............... 8-14 OPL810, OPL811, OPL812, OPL813 Series ..... 4-20 
OPF340A, OPF340B, OPF340C, OPF340D ...... 8-16 OOPR2 100 eo aneraaatmnita Son are etaens © are gin Geni at atgcurs 9-16 
OPF341A, OPF341B, OPF341C, OPF341D ...... 8-18 OPR5001B, OPR5002B, OPR5003B ........... 9-17 
OPF342A, OPF342B, OPF342C, OPF342D ...... 8-20 OPR5005) shea lc ea circa ete eee cue onal 9-20 
OPF345A, OPF345B, OPF345C, OPF345D ...... 8-22 OPR5200" aah esate ha ws ae ene ee ee wrens 9-22 
OPF346A, OPF346B, OPF346C, OPF346D ...... 8-24 OPRS5S00 4.665. i nebce maa oak ba ake ee Bs 9-23 
OPF347A, OPF347B, OPF347C, OPF347D ...... 8-26 OPR5910 4 at ae Gee tie te he ae eave we he 9-24 
OPF370A, OPF370B, OPF370C, OPF370D ...... 8-28 OPR5911 skiers ei be ae eee eae 9-25 
OPF371A, OPF371B, OPF371C, OPF371D ...... 8-30 OPR5913 tense eee teed eee eek kee ek 9-26 
OPF372A, OPF372B, OPF372C, OPF372D ...... 8-32 OPRA5919-s a csawies teu et tewe ieee bate een 9-27 
OPF390A, OPF390B, OPF390C, OPF390D ...... 8-34 OPH5925 .n.i008ae ooeabakitewoseuw eee en 9-28 
OPF391A, OPF391B, OPF391C, OPF391D ...... 8-36 OPR5929 wsiee hie cee Sake ohh ew eho hae be 9-29 
OPF392A, OPF392B, OPF392C, OPF392D ...... 8-38 OPS665, OPS666, OPS667 .................. 5-2 
OPF395A, OPF395B, OPF395C, OPF395D ...... 8-40 OPS690, OPS691, OPS692, OPS693 .......... 5-4 
~OPF396A, OPF396B, OPF396C, OPF396D ...... 8-42 OPS695, OPS696, OPS697, OPS698 .......... 5-6 
OPF397A, OPF397B, OPF397C, OPF397D ...... 8-44 
OPFA2G cits yo emote we dalsutatealt eae tees 8-46 
OPPS2 Ui 2% wee eet tat se te ee ewe ES 8-48 
OP F422. acetal eee eae wwe eee ee 8-50 
OPEAS0> o25 esa erat eae cae ateies ket 8-52 
OPE4S 1 2.a2G beac a8 oe aes hanes 8-54 
OPR432 | 4 teat ecient tameiee dati hares 8-56 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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AUTHORIZED DISTRIBUTORS 


Alabama 

Arrow Electronics ........ (205)837-6955 
Future Electronics ....... (205)830-2322 
Pioneer Technologies. ..... (205)837-9300 
Arizona 

Arrow Electronics ........ (602)431-0030 
ANCE De, f52.4. ace be et (602)951-9788 
Bell industries. ......... (602)966-3600 
Future Electronics ....... (602)968-7140 
Pioneer Standard ........ (602)350-9335 


California 

Added-Value .......... (619)558-8890 
(714)573-5000 
(209)734-8861 


(818)880-9686 
(818)701-7500 
(510)490-9477 
(510)487-8416 


(619)565-4800 © 


(408)453-1620 
(714)544-0200 
(714)895-7801 
(310)826-2355 
(408)734-8570 
(818)340-1940 
(619)268-1277 
(818)772-6240 
(714)250-4141 
(619)625-2800 
(408)434-1122 


Bell Industries 


Future Electronics 


= ee ee 8 8 8 © 


J.T. Supply .......... (714)256-9100 
(805)237-2220 
(209)784-2770 
Newark Electronics ....... (310)672-8548 
Pioneer Standard ........ (714)753-5090 
(619)546-4906 
(818)865-5800 
Pioneer Technologies. ..... (408)954-9100 
THIMG? <2xe Sese ee ee oe (619)578-2500 
(408)734-9888 
(818)593-8400 
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Colorado 

Added Value 
Arrow Electronics 
Bell Industries 
Future Electronics 

Newark Electronics 
Pioneer Technologies 


Connecticut 

Arrow Electronics 
Bell Industries 
C & D Electronics 
Future Electronics 
Pioneer Standard 


Florida 

Arrow Electronics ........ 
Chip Supply Co. ......... 
Future Electronics 


Pioneer Technologies 


Georgia 

Arrow Electronics 
Bellindustries .......... 
Future Electronics 
Pioneer Technologies 


illinois 

Arrow Electronics 
Bell Industries 
Future Electronics 
Pioneer Standard 


Indiana 

Arrow Electronics 
Bell Industries 
Pioneer Standard 


lowa 
Arrow Electronics 


Kansas 
Arrow Electronics 


(303)422-1701 
(303)375-1300 
(303)424-1985 
(303)421-0123 
(303)373-4540 
(303)773-8090 


(203)265-7741 
(203)269-6801 
(203)459-2647 
(203)743-9594 
(203)929-5600 


(305)429-8200 
(407)333-9300 
(407)298-7100 
(407)767-8414 
(813)530-1222 
(407)834-9090 
(305)428-8877 


(404)497-1300 
(800)525-6666 
(404)441-7676 
(404)623-1003 


(708)250-0500 
(708)640-1910 
(708)882-1255 
(708)495-9680 


(317)299-2071 
(317)875-8200 
(219)489-0283 
(317)573-0880 


(319)395-7230 


(913)541-9542 


Maryland 
Arrow Electronics ........ (301)596-7800 
(301)670-1600 
Bellindustries.......... (410)290-5100 
Future Electronics ....... (410)290-0600 
Pioneer Technologies. ..... (301)921-3822 
(301)921-0660 
Massachusetts 
Arrow Electronics ........ (508)658-0900 
Bellindustries.......... (508)474-8880 
C&DeElectronics........ (413)781-1776 
Gerber Electronics ....... (617)769-6000 
Future Electronics ....... (508)779-3000 
Pioneer Standard ........ (617)861-9200 
Michigan 
Arrow Electronics ........ (313)455-0850 
(616)243-0912 
BellIndustries.......... (810)347-6633 
Future Electronics ....... (313)261-5270 
Pioneer Standard ........ (616)698-1800 
(313)416-2157 
Minnesota 
Arrow Electronics ........ (612)941-5280 
Future Electronics ....... (612)944-2200 
Newark Electronics ....... (612)331-6350 
Pioneer Standard ........ (612)944-3355 
Missouri 
Arrow Electronics ........ (314)567-6888 
Future Electronics ....... (314)469-6805 
Pioneer Standard ........ (314)542-3077 
New Jersey 
Arrow Electronics ........ (609)596-8000 
Bell Industries. ......... (201)227-6060 
Future Electronics ....... (201)299-0400 
(609)596-4080 
Pioneer Standard ........ (201)575-3510 
New Mexico 
Arrow Electronics ........ (505)662-0745 
BellIndustries.......... (505)292-2700 
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New York 

Arrow Electronics ........ (516)231-1000 
(212)643-1280 
(716)427-0300 

Future Electronics ........ (516)234-4000 
(716)272-1120 
(315)451-2371 

Pioneer Standard ........ (607)722-9300 
(716)381-7070 
(516)921-8700 


Nevada 
Arrow Electronics ........ (702)331-5000 


North Carolina 


Arrow Electronics ........ (919)876-3132 

Future Electronics. ....... (704)455-9030 
(919)790-7111 

Pioneer Technologies ...... (919)460-1530 

Ohio 

Arrow Electronics ........ (216)464-6688 


(513)435-5563 
(614)889-9347 
(216)248-3990 


BellIndustries .......... (513)434-8231 

(513)435-8660 
Future Electronics ........ (216)449-6996 
Pioneer Standard ........ (216)587-3600 


(513)236-9900 
(614)848-4854 


Oklahoma 

Arrow Electronics ........ (918)252-7537 
Pioneer Standard ........ (918)665-7840 
Oregon 

Arrow Electronics ........ (503)629-8090 
Bellindustries .......... (503)644-1500 
Future Electronics ........ (503)645-9454 
Pioneer Technologies ...... (503)626-7300 
Pennsylvania 

Arrow Electronics ........ (412)963-6807 
BellIndustries .......... (215)953-2800 
Pioneer Technologies ...... (215)674-4000 
Pioneer Standard ........ (412)782-2300 
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South Carolina 
Newark Electronics 


Tennessee 
Arrow Electronics 


Texas 
Arrow Electronics 


Future Electronics 


Newark Electronics 
Pioneer Standard 


Utah 
Arrow Electronics 
A.V.E.D. 


. 8 8 8 8 8 @ «8 
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Washington 

Almac/Arrow Electronics .... 
Bell Industries. ......... 
Future Electronics 
Pioneer Technologies. ..... 


Wisconsin 
Arrow Electronics 


(803)487-1982 


(901)367-0540 


(512)835-4180 
(214)380-6464 
(713)530-4700 
(713)556-8696 
(214)437-2437 
(214)494-5911 
(512)835-4000 
(214)386-7300 
(713)495-4700 
(210)377-3440 
(214)621-0500 


(801)973-6913 
(801)975-9500 
(801)255-961 1 
(801)972-8489 


(206)643-9992 


(206)885-9963 - 


(206)489-3400 
(206)644-7500 


(414)792-0150 | 


(414)547-8879 
(414)786-1884 
(414)784-3480 
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Canada 
Arrow Electronics 


Future Electronics 


Pioneer-Standard Zentronics . 


Newark Electronics 


(514)421-7411 
(416)670-7769 
(418)871-7500 
(613)226-6903 
(604)421-2333 
(403)250-5550 
(403)438-2858 
(416)612-9200 
(613)820-8313 
(514)694-7710 
(418)877-6666 
(604)294-1166 
(204)786-7711 


. (403)291-1988 


(403)482-3038 
(519)672-4666 
(514)737-9700 
(613)226-8840 
(418)654-1077 
(604)273-5575 
(204)989-1757 
(905)405-8300 


(800) 367-3573 


AUTHORIZED REPRESENTATIVES 


Alabama 

South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 


TOM? cz eek & & 205-533-4229 
FAM be xenss & ek 205-533-5008 
Arizona 


Pinnacle Component Sales, Inc. 
6728 E. Avalon Drive, Ste B 
Scottsdale, AZ 85251 

Tele c fue eb Do 602-994-0441 
602-994-3638 


Pinnacle Component Sales, Inc. 
10200 E. Placita Cresta Verde 
Tucson, AZ 85749 


TOR ok: we ee 2 602-886-1726 
Fax:....... 602-749-5539 
Arkansas 


Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 

eld & a4 eZ 214-713-9027 
214-931-6159 


California 

Westrep 

3350 Scott Blvd., Bldg. 41 
Santa Clara, CA 95054 


POR 2 a & eis oe 4 408-988-8833 
PEG date a et 408-988-3186 
Westrep 

2557 West-Woodland Dr. 
Anaheim, CA 92801 

Sle ge, iene ter ee 714-527-2822 
7 a ore 714-527-3868 
Westrep 


16885 W. Bernardo Dr., Ste #285 
San Diego, CA 92127 

5 | ae eee 619-674-1880 
619-674-1878 


Colorado 

Waugaman Associates 

4800 Van Gordon 

Wheat Ridge, CO 80033 

Tele x 424 oe 303-423-1020 
303-467-3095 


Connecticut 

ViSTAssociates, Inc. 

2505 Main St. 

Stratford, CT 06497 

i i=) eae ee 203-375-5456 
FA c.g ie 6. 4s aes 203-375-6907 
Delaware 

L.D. Lowery, Inc. 


2801 W. Chester Pike 
Broomall, PA 19008 


Tel? a4 -mce ek 2 610-356-5300 
a) rae 610-356-8710 
Florida 


South Atlantic Component Sales 


6220 S. Orange Blossom Tr., Ste 151 


Orlando, FL 32809 
i =| | ae 407-857-3650 
FAX eb bao ek 407-857-3298 


South Atlantic Component Sales 
1499 SW 5th Ave. 

Boca Raton, FL 33432 

MOU? tee we ec i Stee 407-391-1034 
POS. 6-8 oh owt se 407-391-1034 


South Atlantic Component Sales 
14240 Passage Way 

Seminole, FL 34646 

MOL: 23> ad-a2-o ee os 813-595-6397 
FAM ore oirck ahead 2 813-595-6397 


Georgia 

south Atlantic Component Sales 
3300 Holcomb Bridge Rd., Ste 210 
Norcross, GA 30092 


MGI 35-8 2 eyes 404-447-6154 
POX inde dew S 404-447-6714 
Idaho (Northern) 


Electra Technical Sales 

11411 N.E. 124th St. 

Kirkland, WA 98034 

Mel: en Sot os ga 206-821-7442 
PA 2g. Bae an 206-821-7289 


idaho (Southern) 
Waugaman Assoc. Utah, Inc. 
876 East Vine St. 

Murray, UT 84107 

TOE yo t. 4 eS 801-261-0802 
Pax: @ 6.6 gees 801-261-0830 
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Illinois (Northern) 

KMA Sales Company 

1040 S. Arlington Heights Rd. 
Arlington Heights, IL 60005 

TOM ek: te-c4, ee a 708-398-5300 
FAK 5. gb 00 ec ese 708-398-5708 


Illinois (Southern) 

John G. Macke Co. 

11710 Administration Dr., Ste 31 
St. Louis, MO 63146 


Tel 2 205 oe Sis c 314-432-2830 
Sa re 314-432-1456 
indiana 


Electronic Sales & Engineering, Inc. 
P.O. Box 50009 

7739 East 88th Street 

Indianapolis, IN 46250 


WOME G25: oeket eb 317-849-4260 
Fax:........ 317-841-0231 
lowa 


C.H. Horn & Associates 
4403 First Ave., Ste 411 
Cedar Rapids, IA 52402 


i (-| aaa 319-393-8703 
Pax 4, oie ek: RS 319-393-7224 
Kansas 

S. W. Associates Inc. 

RR1, Box 66A 

Parker, KS 66072-9734 

POE sa. 2: 4 ee ene 913-898-6552 
PON es de Oe 913-898-6081 
Kentucky 


Midwest Marketing Associates 

30 Marco Lane 

Dayton, OH 45458 

MG cae ie ee cok Og 513-433-2511 
PAM Sata? 2 182 ee 513-433-6853 


Louisiana (Northern) 
Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 


Wele 4 gaa & ees 214-713-9027 
2), er ee 214-931-6159 
Louisiana (Southern) ais 
Technology Representatives, Inc. OL 
7801 N. Lamar, Ste D-96 am ° 
Austin, TX 78752 eo 
TO ga 28, 4% 4 os 512-452-2110 male 
FOX! aoe od eee @ 512-458-6461 


Maine 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 


Vlora ase ee 508-481-9277 
i, ae a er 508-460-1869 
Maryland 

L.D. Lowery, Inc. 


2801 W. Chester Pike 
Broomall, PA 19008 


TOMS tose Beet d ss 610-356-5300 
Faxes & 642s 610-356-8710 
Massachusetts 


ViISTAssociates, Inc. 
237 Cedar Hill St. , 
Marlborough, MA 01752 


WOES sy. -n Sk 508-481-9277 
Pax e 4 an es 508-460-1869 
Michigan 

AP Associates, Inc. 

P.O. Box 777 


810 E. Grand River Ave. 
Brighton, Mi 48116 


Tel: 2.2.0... 810-229-6550 
Fax:....... 810-229-9356 
Minnesota 


TECTEAM Sales, Inc. 
1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 


TGS <6 Th tatters ted 612-854-6616 
2) ra 612-854-8031 
Mississippi 


South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 


Tle csc ce. ee -, 205-533-4229 
FAX’ 6 4 boas 205-533-5008 
Missouri 


John G. Macke Co. 
11710 Administration Dr., Ste 31 
St. Louis, MO 63146 


TO ee ae dn Wea o 314-432-2830 
FAK sci 4 aes 314-432-1456 
Montana 

Waugaman Associates 

4800 Van Gordon 

Wheat Ridge, CO 80033 

5 | a eee 303-423-1020 
St: }, ores 303-467-3095 | 


Nebraska (Western) 


_Waugaman Associates 


4800 Van Gordon 

Wheat Ridge, CO 80033 

a :) 303-423-1020 
Faxes 2-8 eee 303-467-3095 


Nebraska (Eastern) 
S.W. Associates, Inc 


RR1, Box 66A 

Parker, KS 66072-9732 

Ei -) ee ae 913-898-6552 
FA ah dee Woe % 913-898-6081 
Nevada (Northern) 

Westrep 


3350 Scott Blvd., Bldg. #41 
Santa Clara, CA 95054 


TOE ices Gt ae cn fee 408-988-8833 
OM: hers ee eS 408-988-3186 
Nevada (Southern) 

West Rep 

2557 West-Woodland Dr. 
Anaheim, CA 92801 

eli. 2-% sz 2 4. Gas 714-527-2822 
PAK cb i ch eae os 714-527-3868 


New Hampshire 
VISTAssociates, Inc. 

237 Cedar Hill St. 

Marlborough, MA 01752 

TOME eG haces 508-481-9277 
POM. gic ae de oa 508-460-1869 


New Jersey (Southern) 
L.D. Lowery, Inc. 

2801 W. Chester Pike 
Broomall, PA 19008 


TGS sie oh ee. gh a tena 610-356-5300 
FAK ks 2 eS 610-356-8710 
New Jersey (Northern) 
Technical Marketing Group 
175-3C Fairfield Ave. 3 

West Caldwell, NJ 07006 

TOM ee es Sel es Apt ut a 201-226-3300 
OME 25 -isieidy et ats 201-226-9518 
New Mexico 

S. W. Sales, Inc. 


7137 Settlement Way, NW 
Albuquerque, NM 87120 

BK: aaa ar eae 505-899-9005 
Fax. fw Cae d 505-899-8903 
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New York 

KLM Garner 

P.O. Box “C” 

46 Clinton St. 

Clark Mills, NY 13321 

si ;) 315-853-6126 
FOX ssa a ke 315-853-3011 


KLM Garner 

111 Marsh Rd. 

Pittsford, NY 14534 

OGLE aoe Seve args G2 716-381-8350 
FEM &. ficsn we We arte 716-381-6703 


New York (NYC & Long Island) 
Technical Marketing Group 

20 Broad Hollow Rd. 

Melville, NY 11747 

ele Soe 2p ceca 516-351-8833 

Fak. x. Moa ees 516-351-8667 


North Carolina 

South Atlantic Component Sales 
5200 Park Rd., Ste 103 
Charlotte, NC 28209 

WOles Genres ee 704-525-0510 
Faxes. 2 ae ees 704-525-9714 


South Atlantic Component Sales 
4904 Waters Edge Drive, Ste 268 
Raleigh, NC 27606 

Tele 3. b-hk @ Bs 919-859-9970 
FO Ged Gg Sg 919-859-9974 


North Dakota 
TECTEAM Sales, Inc. 
1621 E. 79th Street 


Suite 133 

Minneapolis, MN 55425 

TOR ears eee 2a g 612-854-6616 
POX = 4-4 eho 612-854-8031 
Ohio 


Midwest Marketing Associates 

30 Marco Lane 

Dayton, OH 45458 

VOM tx. osu. & okies 513-433-2511 | 
OKs ote BE a a 513-433-6853 


Midwest Marketing Associates 
5001 Mayfield Rd., Ste 212 
Lyndhurst, OH 44124 

MUCUS Sgr 95) ap ys Se Sots 216-381-8575 
FON hres ar EY 216-381-8857 


Oklahoma 

Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 


Ele ao es es 214-713-9027 
Faxs. 2... 214-931-6159 
Oregon 


Electra Technical Sales 

6700 S.W. 105th Ave., Ste 300 
Beaverton, OR 97005 

TO se oie ee 503-643-5074 
FAs hme & 8 503-526-2055 


Pennsylvania (Eastern) 
L.D. Lowery, Inc. 

2801 W. Chester Pike 

Broomall, PA 19008 

Wels So eae 610-356-5300 
PE 43 eae, Bo 610-356-8710 


Pennsylvania (Western) 
Midwest Marketing Associates 
5001 Mayfield Rd., Ste 217 
Lyndhurst, OH 44124 


OLS 8 Sos oh 216-381-8575 
Fa ©... & oe 4 216-381-8857 
Rhode Island 


VISTAssociates, Inc. 

237 Cedar Hill St. 

Marlborough, MA 01752 

VOL na bo See eS 508-481-9277 
PEN ce ea ek 508-460-1869 


South Carolina 

South Atlantic Component Sales 
5200 Park Rd., Ste 103 
Charlotte, NC 28209 

fl i=) eee er eee 704-525-0510 
PAKS ay We Ses 2 704-525-9714 


South Dakota 
TECTEAM Sales, Inc. 
1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 


Ale oth ie cia 612-854-6616 
Fax:....... 612-854-8031 
Tennessee 


South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 

Tele xk & & os 205-533-4229 
PAK. S, Gy ce 205-533-5008 


Texas 

Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 

MOS ok oe ip he 214-713-9027 
Fax? ek a Re 214-931-6159 


Technology Representatives, Inc. 
7801 N. Lamar, Ste D-96 
Austin, TX 78752 


TOM as Wud it eo 512-452-2110 
as >, Cea gaan Sa ae 512-452-9184 
S. W. Sales 


1930 So. Alma School Rd., #C205 
Mesa, AZ 85210 


MOL: a se es 915-594-8259 
Fax... 0.000. 602-345-7874 
Utah 


Waugaman Assoc. Utah, Inc. 
876 East Vine St. 
Murray, UT 84107 


Tel; 2... 801-261-0802 
Fax:........ 801-261-0830 
Vermont 


ViISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 


WON Son se. 8 acta lae 508-481-9277 
FOX ocak ek A 508-460-1869 
Virginia 

L. D. Lowery, Inc. 


2801 W. Chester Pike 
Broomall, PA 19008 


TO a a Gea 610-356-5300 
AME ite aha 2 610-356-8710 
Washington 


Electra Technical Sales 

11411 N.E. 124th St. 

Kirkland, WA 98034 

Wels sae eae 206-821-7442 
FON a ee 206-821-7289 


West Virginia 

Midwest Marketing Associates 

30 Marco Lane 

Dayton, OH 45458 

MOTE, Ses fe sie tac oes 513-433-2511 
Fae 6 Sek a ea 513-433-6853 
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Wisconsin (Northern) 
TECTEAM Sales, Inc. 

1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 

TONS 5 3. tana Wee 612-854-6616 
a=, Caer ere ee eae 612-854-8031 


Wisconsin (Southern) 
KMA Sales Company 

2433 North Mayfair Rd., Ste 202 
Milwaukee, WI 53226-1406 


TOI. sta) aa og? Ss Va 414-259-1771 
Fax is 333. a 414-259-0246 
Wyoming 


Waugaman Associates 
4800 Van Gordon 
Wheat Ridge, CO 80033 


Pel 2. 9, ee. abs 4g 303-423-1020 
Fax:........ 303-467-3095 
Canada 

Electronics Sales Professionals 
(ESP) Inc. 


104-215 Stafford Rd. 
Nepean, Ontario K2H 9C1 
Canada 


Tel: . 2... 0. 613-828-6881 
Fax:. ....... 613-828-5725 
Puerto Rico 


Pedro E. Conesa Nazario 

PECN 

P.O. Box 235, Station 6 

Ponce, Puerto Rico 00732 

6 coh c2e- So 809-841-6394 
FAX! 6 6 se eS 809-259-1272 
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INTERNATIONAL SALES 


OFFICE LOCATIONS 


ARGENTINA 

YEL S.R.L. 

Virrey Cevallos 143 

1077 Buenos Aires 

Argentina 

gi =| a neree eee 54 1 40 1025 
54 1 45 7140 

AK ic ciisactcoaces 54 1 45 2551 


AUSTRALIA 

Reserve Electronics Pty. Ltd. 
24 Brisbane Street 

Perth, Western Australia 6000 
TEL rac 61 9 3289755 
FAX: .....cccceeeeee 61 9 3288791 


Reserve Electronics Pty. Ltd. 
133-135 Alexander Street, 


Crows Nest, New South Wales 2065 


Australia 
VEEL ieskckienus oie 02 9068486 
PAX Siscasdeatiices 02 9068535 


Reserve Electronics Pty. Ltd. 
21 Drummond Place, Carlton, 
Melbourne, Victoria 3053 


Australia 

Hk = Rear seen 03 6652536 
Sy 2, Caen re 03 6634077 
AUSTRIA 


Eurodis Electronics GmbH 
Lamezanstrasse 10 

A- 1232 Vienna 

Austria 

ib =] Keener 43 161 062 0 
PAX catescocaentevs 43 161 062 151 


BELGIUM 

DECATEL N.V./B.V. 

Rue de la Technologiestraat, 31 
B-1080 Brussel 


Belgium 

i ol erent 32 2 469 0336 
FAX: cacecsalvines 32 2 469 0607 
DENMARK 


DKI Dansk Komponent Hanon A/S 
Kongevejen 83 


DK-2840 Holte 

Denmark 

fi =| Cece ppe earn ner 45 45 41 0500 
PAX irecitetens 45 45 41 0512 


FINLAND 

OY BEXAB FINLAND AB 

P.O. Box 51 

SF - 02631 Espoo 

Finland 

Ec | Dereon 358 0 502 3200 
PAX csctostnas 358 0 502 3294 
FRANCE 

Avnet EMG S.A. 


79/81, rue Pierre Semard 
92320 Chatillon Cedex 


France 
Ec castes 33 1 49 65 26 56/57 
PAX sh csverucisess 33 1 49 65 2678 


Isotope Electronics 
Z.A. De Courtaboeuf 
Bat B11, Rue d’lslande 
91946 Les Ulis 


France 

i = eee ee 33 1 69 86 97 97 
FAX: wicsdecteesse: 33 1 69 28 93 92 
GERMANY 

Fietje Sensor- 

und Optoelektronik GmbH 
Augustenstr. 48 a 

18055 Rostock 

Germany 

i A oo eee eee 49 381 49 09 18 1 
PAX: ssicacncew atts 49 381 49 09 18 2 
Getronic GmbH 
Warnstedtstrasse 57 

22504 Hamburg 

Germany 

ES eetiteesentnn 49 40 540 4046 
PAN scrisesvictes 49 40 540 6733 
IGS 

Schweinfurter Str. 7 

90427 Nuremberg 

Germany 

eas dtaeditsiates 49 911 3071 297 
PAK icscisivivntes 49 911 30 71 290 
IGS 

TB Mannheim 

Westring 3 

68305 Mannheim 

Germany 

TE waciaeisaies 49 621 74 67 33 
FAX icicasieiivess 49 621 74 67 33 
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Neumueller-Fenner GmbH 
Mehlbeerenstr. 2 


82024 Taufkirchen 

Germany 

TEE cr catesstatencsc 49 89 61 44990 
FAK cacicceesen. 49 89 61 449980 
HONG KONG 

Tektron Electronics (HK) Ltd. 
1702 Bank Centre 

636 Nathan Road 

Kowloon 

Hong Kong 

HI oa Gaerne een 852 388 0629 
ay. oe en 852 780 5871 
INDIA 


Victory Electronics 
138, Lower Palace Orchards 
Bangalore-560, 003 


India 

PEL aceieaees: 91 80 369 353 
FAX iihesci eres 91 80 559 1056 
IRELAND 


Amtech Industries LTD 
Cargo Terminal 

Ballymun Industrial Estate 
Dublin Il 


Eire 

EL spedinetascs 353 1 842 6514 
FAM oiicatroiesiens 353 1 842 6867 
ISRAEL 


El-Gev Electronics Ltd. 
Building 101 P.O.B. 50 


Tirat-Yehuda 73175 

Israel 

TELS haces: 972 3 971 2056 
FAM acid sceixcees 972 3 971 2407 
ITALY 

Avnet EMG S.R.L. 


Divisione della Avnet De Mico 
Viale Vittorio Veneto, 8 

20060 Cassina De’ Pecchi (Ml) 
Milano 


Italy 
if = Serene 39 2 95 34 3600 
PAK scticeae: 39 2 95 34 4390/437 


JAPAN 

Teksel Co. Ltd. 

TBC, Higashi 2-27-10 
Shibuya-ku, Tokyo 150 


Japan 

TELS cecstaseteticns 03-5467-9000 
FAK Piscine: 03-5467-0777 
KOREA 


MS International Corp. 
C.P.0O. Box 6780 

Rm. No. 1205 Haechun Bldg. 
#831, Yucksam-Dong 
Kangnam-Ku, Seoul, 


Korea 

6 Sa Sen eee tee 82 2 553 0901 

FAX: ...cccseseeeens 82 2 553 0046 
82 2 555 5584 

THE NETHERLANDS 


Koning En Hartman Elektronics B.V. 


Energieweg, 1 

2627 AP Delft 

Holland 

ELS paceh tects 31 15 60 9906 
PAX oiehioatclec: 31 15 61 9194 


NEW ZEALAND 

D. Graham Reid Trading As 
Professional Electronics 

22B Milford Road 

P.O. Box 31127 

Auckland 9 

New Zealand 

TEC acca 64 9 410 9690 
FAK seistitateeeua: 64 9 410 2971 


NORWAY 


Berendsen Electronics A/S. 
P.O. Box 9376 - Gronland 


0135 Oslo 

Norway 

AF ai ener 47 22 67 6800 
FAX wscstesssnaiess 47 22 67 7380 
SINGAPORE 


Seamax Engineering Pte. Ltd. 
Blk 6001 Bedok Ind. Park C 
#02-2280/2282 

Singapore 1647 


df col Renee ee 65 445 1828 
PAKS sacccasdinces: 65 445 6388 
65 241 9422 


SOUTH AFRICA 
Communica (Pty) LTD. 

364 Pretorius Street 

Pretoria, 0001 

South Africa 

i § =| Coreen er oes 27 12 322 3721 
FA soc ccnecoutsocs 27 12 322 7613/21 


SPAIN 

Amitron-Arrow S.A. 
Albasanz, 75 

28037 Madrid 

Spain 

TELS cccsontcteouses 34 1 304 3040 
FAX! .....sssssseees 34 1 327 2472 


SWEDEN 
Martinsson Elektronik AB 
Instrumentvaegen 16 


Box 9060 

S-126 09 Haegersten 
Sweden 

TEE ote eve: 46 8 744 0300 
FP sos catsseaveleas 46 8 744 3403 
SWITZERLAND 
Memotec AG 


Gaswerkstrasse 32 

CH-4901 Langenthal 
Switzerland 

i =| Eero 41 63 28 1122 
PAG citieecdecs: 41 63 22 3506 


TAIWAN 

Sea Union Engineering Ent. Ltd. 

P.O. Box 45-95 

3rd Fl., 162, Chang an East Road 

Sec. 2 

Taipei 10406 

Taiwan R.O.C. 

EUS ei ceneteeass 886 2 751 6856 
886 2 751 2063 

PAKS ciesametisaces 886 2 751 6958 
886 2 751 2062 


THAILAND 

Thai Seamax Electronics Co. Ltd. 
93/2 Ekamai Soi 3, 

Sukhumvit 63 Bangkok 10110 
Thailand 

fil =| Eee eree 66 2 391 7020 
PAG ei ees: 66 2 381 2970 
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TURKEY 

AZtech Elektronik Ltd. 
Kaptanpasa Sokak No. 25/2 
Gaziosmanpasa 06700 


TR - Ankara 

Turkey 

i 8 = econo nee 90 312 44 70 38 4 

FAK oitecsssiaend 90 312 44 70 387 

UNITED KINGDOM 

Highland Electronics Limited 

Albert Drive 

Burgess Hill 

West Sussex RH15 9TN 

yi =| Barrens 44 444 245 021 
44 444 236 000 

PAX ei sieevelss 44 444 236 641 


Pacer Components Ltd. 
Horseshoe Park, Unit 20 
Pangbourne, Reading 
Berkshire RG8 7JW 

TEE skeet 44 73 484 5280 
FAs certsiscatees 44 73 484 5425 


OPTEK 
REGIONAL OFFICES 


CENTRAL EUROPE 
Reiner Dollwetzel 

Optek Technology, Inc. 
Flemingstrasse 27 

91154 Roth 

Germany 

y= ene eer oe 49 91 718 7061 


PAO cs cenattcateace 49 91 716 3410 


WESTERN EUROPE 
Jean Pascal Delaporte 

Optek Technology, Inc. 

Space 4 

20, rue Lavoisier 

Pontoise 

95302 Cergy-Pontoise Cedex 
France 

5 = Ree eee 331 34 24 8788 
PAXS sesccssoucsnces 331 34 24 8433 
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Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Corporate Headquarters: 
1215 W. Crosby Road Carrollton, TX 75006 Telephone (214) 323-2200 FAX (214) 323-2396 


Printed in U.S.A. 


